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PREFACE. 


When  we  consider  the  vast  and  yearly  increasing  amount  of  animal  wealth 
we  possess,  the  great  skill,  attention,  and  expense  bestowed  on  the  perfect- 
ing of  the  most  important  of  the  domesticated  creatures,  which  are  daily 
becoming  more  essential  factors  in  our  progressive  civilisation,  it  is  some- 
what remarkable,  and  rather  discreditable,  though  not  altogether  inexplic- 
able, that  nothing  in  the  way  of  a  work  devoted  to  the  parturition  of 
animalR,  and  to  the  diseases  and  accidents  incidental  to  that  period,  has  yet 
appeared  in  the  English  language.  For  very  many  years  the  Anglo-Saxon 
race  has  devoted  itself  most  assiduously  and  praiseworthily,  and  with  the 
greatest  measure  of  success,  to  the  multiplication  and  full  development 
of  those  qualities  which  more  particularly  enhance  the  value  and  utility 
of  animals.  This  has  entailed  unwearied  efforts,  the  closest  and  shrewdest 
observation,  and  all  the  judgment  and  practical  and  scientific  knowledge 
which  generations  of  men  could  afford. 

It  might  therefore  be  considered  that  everything  relating  to  the  reproduc- 
tion and  rearing  of  these  creatures  must,  from  a  materialistic  point  of  view 
alone,  be  of  great  moment  not  only  to  breeders  and  stock-raisers,  but  to  the 
entire  community.     Great  loss  may  be,  and  far  too  often  is,  quickly  sus- 
tained among  animals  during  the  pregnant  or  parturient  period,  and  this 
loss  may  not  only  prove  very  serious  to  individuals,  but  make  itself  gravely 
felt  by  the  general  public.     A  treatise  which  might  aid,  to  however  small 
an  extent,  in  pointing  out  how  these  losses  may  be  averted  or  remedied, 
most  surely,  then,  prove  a  welcome  boon  to  those  who  are  engaged  in 
breeding  and  raising  animals,  as  well  as  to  all  who  are  interested — and  few 
are  not — ^in  their  multiplication  and  welfare.     At  the  commencement  of  this 
century  a  book  was  published,  entitled  "  A  Practical  Treatise  on  the  Par- 
turition of  the  Cow,  or  the  Extraction  of  the  Calf ;  and  also  on  the  Diseases 
of  Keat  Cattle  in  General."    The  author  was  Edward  Skellet,  "  Professor 
of  that  part  of  the  Veterinary  Art ;"  but  that  and  other  parts  of  this  art 
were  certainly  in  a  very  crude,  meagre,  and  elementary  condition  in  the 
days  when  Skellet  ventured  to  touch  upon  them  ;  and  yet  his  book  may  be 
said  to  be  the  only  attempt  which  has  been  made  in  this  direction  in 
England.     Papers  on  obstetricy — some  of  them  of  much  value — ^have  ap- 
peioed  fix)m  time  to  time  in  professional  journals;    but  while  in  other 
countries  many  treatises  have  been  produced,  no  one  in  this  country  has  under- 
taken the  task  of  supplying  what  has,  for  very  many  years,  been  an  urgent 
want — a  text-book  of  Obstetrics  worthy  of  modem  Veterinary  Science.    The 
necessity  for  such  a  guide  has  been  felt  more  particularly  by  the  Veterinary 
practitioner  at  the  commencement  of  his  career ;  for  only  too  frequently  he 
has  had  to  rely  entirely  upon  his  own  resources,  and  to  painfully  acquire,  at 
the  expense  of  his  employers,  that  knowledge  of  the  subject  which  was 
either  very  imperfectly  or  not  at  all  taught  at  the  Veterinary  Schools,  and 
could  not  be  found  elsewhere.     To  deliver  one  of  the  larger  domesticated 
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animals  in  a  case  of  difficult  parturition  requires  special  knowledge  and 
aptitudes ;  and  even  those  practitioners  who  are  fortunate  in  possessing  these 
will  bo  the  first  to  confess  that  to  attempt  delivery  in  many  cases  is  really 
a  work  of  the  Danaides. 

To  the  members  of  the  Veterinary  profession,  therefore,  no  apology  can 
be  necessary  in  offering  for  their  acceptance  the  present  book.  Every 
endeavour  has  been  made  to  make  it  a  standard  work,  representative  of 
the  most  advanced  views  relating  to  this  department  of  Veterinary  Medi« 
cine.  Animated  by  the  desire  to  present  my  colleagues  in  English-speaking 
countries  with  a  text-book  at  least  equal  to  the  best  of  the  many  which 
have  been  published  on  the  Continent — a  list  of  which  is  appended — 
every  likely  source  of  information  has  been  made  available,  and  no  labour 
or  pains  have  been  spared  to  render  my  onerous  and  very  difficult  task  aa 
complete  and  as  useful  as  possible.  A  glance  at  the  references  and  illustra- 
tive cases  will  testify  to  the  correctness  of  this  statement. 

It  has  often  been  a  matter  for  regret  by  the  accoucheur  of  women,  that 
the  parturient  period  of  animals  was  one  upon  which  they  could  obtain  but 
little,  if  any,  information  ;  and  its  relations  and  importance  with  regard  to 
this  and  the  puerperal  period  in  the  human  species  has  frequently  been 
insisted  upon.  I  trust  that  this  cause  for  regret  may  be  at  least  partially 
removed,  and  that  the  text-book  may  prove  of  some  service  to  those  medical 
men  who  are  anxiously  striving  to  advance  human  obstetricy,  and  a  know- 
ledge of  those  pathological  processes  around  which  there  is  still  doubt  and 
uncertainty. 

My  best  thanks  are  due  to  Professor  Saint-C3T,  of  the  Lyons  Veterinary 
School,  for  allowing  me  to  use  many  of  the  drawings  which  illustrate  his 
excellent  treatise  on  the  same  subject,  and  to  which  I  have  often  referred 
with  much  advantage.  I  am  also  greatly  indebted  to  Mr.  W.  A.  Cartwright, 
of  Whitchurch,  Salop,  for  his  kindness  in  looking  over  the  proof-sheets 
containing  the  more  practical  portion  of  the  subject ;  his  long  experience 
and  skilful  practice,  combined  with  careful  reading  and  study,  rendered  his 
assistance  particularly  valuable  in  this  respect. 

In  this  first  attempt  to  deal  with  a  very  serious  task,  omissions  and 
defects  will  doubtless  be  discovered.  But  in  the  circumstances  in  which  I 
was  placed  they  were  unavoidable,  and  perhaps,  after  all,  they  will  not 
interfere  with  the  utility  of  the  work.  !Now  that  certain  principles  in 
animal  obstetrics  have  been  laid  down,  and  a  commencement  has  been 
made  to  establish  the  practice  of  the  Veterinary  Obstetrist  on  a  sound 
scientific  basis,  it  is  to  be  hoped  that  rapid  progress  will  be  made  in  render- 
ing it  more  perfect  Humanity  is  perhaps  as  deeply  concerned  in  this 
dii-ection  as  in  many  others,  and  it  must  always  be  an  important  object 
with  the  Veterinary  Surgeon  to  spare  animals  pain,  and  to  abridge  their 
sufferings  as  much  as* possible. 

GEOEGE  FLEMING. 

Second  Life  Guards, 
Reoent's  Pakk  Barracks, 
November,  1877. 
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INTRODUCTION. 

The  generation  and  development  of  animated  creatures  is  correctly  described 
as  an  "eminently  physiological  act,"  and  one  which  is  ordinarily  carried  out, 
from  beginning  to  end,  as  a  perfectly  natural  process,  and  without  any  ex- 
traneous interference  being  required  for  its  accomplishment.  But,  speaking 
now  with  rej?ard  to  the  higher  orders  of  viviparous  animals,  this  happy  ter- 
mination of  a  most  important  series  of  phenomena  is  not  always  observed  ; 
and  not  unfrequently  various  causes — internal  as  well  as  external — may 
operate  nnfavourably  in  a  number  of  ways,  and  more  or  less  imperil  the  per- 
fect development  or  existence  of  the  young  creature,  or  compromise  the 
health  or  life  of  the  mother.  More  especially  is  this  danger  likely  to  occur 
when  the  period  arrives  for  the  expulsion  of  the  foetus  from  the  abdomen  of 
its  parent. 

With  the  domesticated  animals,  when  these  obstacles  to  development  or 
birth  intervene,  in  order  to  remove  or  overcome  them,  and  assist  or  supple- 
ment nature,  recourse  must  be  had  to  artificial  means,  and  the  resources  of 
science  and  art  are  accordingly  invoked. 

The  term  "  parturition  (from  partus^  to  bring  forth) "  is  the  act  by  which 
the  product  of  conception,  when  it  has  reached  a  certain  stage  of  develop- 
ment, is  expelled  from  the  body  of  the  mother  ;  and  this  act  is  that  which 
is  usually  considered  to  be  the  most  critical  in  the  existence  of  the  young 
creature,  and  to  most  frequently  demand  attention  in  such  valuable  animals  as 
the  Mare,  Cow,  Sheep,  Bitch,  etc. 

The  parturition  of  the  domesticated  animals,  and  the  abnormal  conditions 
which  may  precede  or  follow  that  event,  come  'within  the  province  of  Veteri- 
nary Science,  and  form  that  division  of  it  named  '*  Obstetrics,"  which  has 
aptly  been  designated  the  "  Science  of  Midwifery,"  when  applied  to  this  divi- 
sion of  human  surgery.  Though  it  is  that  which  has  been  selected  as  the  title 
uf  this  work,  and  though  it  is  also  that  which  is  most  frequently   employed 
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in  teclmical  speech  by  the  Veterinarian,  yet  it  is  not  so  correctly  applied  with, 
respect  to  animals  as  it  is  to  mankind ;  inasmuch  as,  according  to  one  deriva- 
tion, it  implies  to  "  stand  before"  (from  o&5tof0,  to  stand  before),  whereas,  in  aid- 
ing in  the  birth  of  animals,  the  operator  generally  stands  behind  the  creataie 
which  is  in  difficulty ;  though  if  the  derivation  from  obstarty  which  also  means 
to  "  oppose,"  "  hiuder  progress,"  "  offer  obstruction,"  be  accepted,  then  the 
term  is  quite  justifiable  and  expressive.  The  term  "  accouchment,"  so  often 
used  when  speaking  of  the  birth  of  a  hnman  being,  is  not  always  appropriate 
when  employed  with  reference  to  tbis  event  in  animal  life,  as  the  larger  do- 
mesticated creatures  are  more  frequently  delivered  of  their  young  in  a 
standing  than  a  recumbent  position. 

Instead  of  Obstetrics,  the  terms  "  Tokology  "  (roxoc,  a  birth,  from  r/xrf/y,  to 
bring  forth,  and  Xcyo;,  a  discourse),  "  Tokognosia,"  "  Tokarexeologia,"  and 
"  Toxarexis  " — the  practice  of  Tokology — have  been  introduced ;  but  they 
are  not  sufficiently  familiar  to  warrant  their  adoption  at  present,  and  we 
have  therefore  deemed  it  advisable  to  retain  the  better-known  word. 

The  term  Obstetrics  is  not,  as  has  been  already  shown,  limited  to  the  act 
of  parturition — certainly  one  of  the  most  important,  and  yet  difficult,  of  all 
the  animal  functions — ^but  includes  not  only  rules  which  should  be  followed 
in  order  to  remove  or  remedy  the  material  obstacles  or  accidents  which  may 
hinder  the  accomplishment  of  that  act,  and  likewise  embraces  everything 
connected  with  the  health  and  preservation  of  the  female  parent  and  the 
young  creature  while  they  are  in  the  closest  relations  with  each  other  before 
parturition,  as  well  as  for  some  time  after  their  disjunction. 

It  therefore  essentially  comprehends  a  mechanical  portion,  which  consists 
in  devising  means  for  surmounting  obstacles  that  may  impede  the  birth  of 
the  young  animal ;  and,  scarcely  less  important,  a  thorough  knowledge  of 
those  complex  functions  and  conditions  connected  with  conception,  genera- 
tion, and  the  parturient  state.  The  Veterinarian,  then,  to  be  a  successful 
obstetrician,  must  possess  special  and  varied  iuformation  of  a  highly  scien- 
tific kind  in  the  domain  of  anatomy,  physiology,  hygience,  pathology,  surgery, 
etc.,  and  to  this  must  be  added  the  benefits  to  be  derived  firom  experience ; 
for,  as  has  been  well  remarked  by  Saint-Cyr,  in  proportion  as  his  interven- 
tion is  salutary  and  beneficial  when  it  is  intelligent  and  opportune,  so  may  it 
be  fatal  and  disastrous  when  it  is  irrational  or  even  inopportune.  His  know- 
ledge of  the  subjects  above  named  must  be  grouped  in  a  certain  order,  so  aa 
to  form  a  doctrinal  code,  and  to  constitute  a  perfect  science,  having  its 
object,  its  rules,  and  its  means  perfectly  defined.     • 

The  science  of  Veterinary  Obstetrics,  then,  demands  a  perfect  acquaintance 
with  the  anatomy  and  physiology  of  the  generative  organs  and  the  region  in 
which  they  are  situated  in  the  different  animals.  The  study  of  the  organs 
concerned  in  generation  is  essential  to  acquiring  a  knowledge  of  their  several 
functions,  and  it  is  only  through  understanding  these  functions  that  we  can 
appreciate  the  normal  or  abnormal  course  they  may  pursue,  and  be  prepared 
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to  interfere  successfully  when  required-  And  a  correct  notion  of  the  forma- 
tion, structure,  magnitude,  and  other  features  of  the  space  containing  these 
oi^ns — and  which  has  been  named  the  'pdmc  cavity — is  absolutely  necessary 
if  we  wish  to  understand  the  act  of  parturition  in  the  several  animals,  and 
be  able  to  render  useful  service  if  the  delivery  of  the  young  is  hindered  by 
mechanical  obstacles.  A  knowledge  of  the  physiology  of  these  organs  and 
the  phenomena  pertaining  to  generation,  the  formation  of  the  foetus,  its  de- 
velopment, and  external  conformation,  and  its  connections  with  the  parent, 
with  gestation  and  the  modifications  it  produces  in  the  organism,  as  well  as 
the  anomalies,  accidents,  and  diseases  which  may  occur  during  this  period,  is 
required,  in  addition  to  an  acquaintance  with  that  of  the  final  act,  which  we 
have  named  "  parturition." 

The  four  chief  functions  of  the  generative  system  may  bo  enumerated  as 
follows :  mmsiriuition  or  osstruniy  conception,  gestationy  and  parturition,  all  of 
which  are  intimately  related  to  and  dependent  upon  each  other :  a  failure  or 
■defect  in  one  disturbing  their  relationship,  and  leading  to  sterility  or  irregu- 
larity. Deviations  or  anomalies  in  form  or  structure  of  the  individual  organs 
upon  which  these  functions  rely  for  their  proper  performance,  wiU  also  tend 
to  interfere  more  or  less  with  their  accomplishment. 

Everything  connected  with  this  portion  of  the  subject,  which  terminates 
with  natural  or  spontaneous  parturition,  has  been  included  under  the  head 
of  EuTOKiA  (from  §3,  welL  and  ro^og,  birth). 

The  difficulties  attending  parturition,  whether  they  depend  upon  the 
mother  or  the  foetus,  or  upon  both,  with  the  means  for  overcoming  them,  and 
the  accidents  which  may  complicate  difficult  parturition,  come  under  the 
general  designation  of  Dystokia  (from  dug,  difficult,  and  ro-^og,  birth). 

This  arrangement  of  the  various  subjects  is  necessary  in  a  comprehensive 
treatise  on  Obstetrics,  and  it  is  the  one  which  will  be  followed  in  our  manual. 

The  maladies  to  which  the  pai-ent  is  most  exposed  after  parturition,  and 
their  medical  or  surgical  treatment,  as  well  as  the  condition  of  the  young 
animal  after  birth  and  up  to  the  time  of  weaning,  also  form  a  portion  of  the 
veterinary  obstetrist's  study. 

Such  is  the  plan  of  the  work :  and  I  have  only  now  to  state  that  the 
animals  more  particularly  referred  to  are  of  the  Horse,  Ox,  Dbg,  Pig,  Sheep, 
and  Goat  species ;  the  other  creatures  which  man  has  domesticated — such  as 
the  elephant,  camel,  rabbit,  and  cat — coming  but  rarely  within  the  observa- 
tion of  the  veterinary  accoucheur. ' 

It  may  be  remarked  that  gestation  and  parturition  in  the  domesticated 
animals  differ  in  several  important  features  from  these  processes  in  the  human 
species — the  differences  being  mainly  due  to  the  dissimilarity  in  their  re- 
spective attitudes :  the  quadrupedal  position  of  the  former,  and  the  horizontal 
direction  of  the  trunk,  giving  rise  to  peculiarities  which  are  not  observed  in 
our  own  species,  whose  vertical  and  bipedal  characteristics  again  entail  wide 
contrasts  in  this  respect 
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In  addition  to  tbo  knowledge  which  has  been  mentioned  as  necessary  for 
the  successful  prosecution  of  Yeterinaiy  Obstetrics,  other  qualifications  must 
be  looked  upon  as  essential  The  practitioner  must  be  possessed  of  great 
tact  in  manipulation,  a  certain  amount  of  mechanical  skill,  much  patience, 
and  readiness  in  device ;  and  for  the  lai^er  animals,  address,  a  fair  amount 
of  physical  strength,  and  the  advantage  which  long  arms  and  fingers  confer. 

We  need  not  allude  to  the  immense  importance  of  this  branch  of  Veteri- 
nary Science  from  an  economical  point  of  view.  The  highly-increasiug^ 
value  of  nearly  all  the  domesticated  animals,  and  the  necessity  for  their 
multiplication  to  supply  the  demands  and  meet  the  requirements  of  a  widely- 
extending  and  rapidly-progressive  civilisation,  renders  everything  connected 
with  their  reproduction  of  great  moment  and  concern ;  while  \f}  assisi 
creatures  in  the  pangs  of  protracted  or  impotent  labour,  and  to  prevent  or 
abbreviate  suffering — in  all  probability  to  preserve  their  life — previous  to, 
during,  or  subsequent  to  the  occurrence  of  this  physiological  act,  is  no  less  a 
duty  than  it  should  be  a  source  of  satisfaction  to  the  Yetcrinarian. 


PART     FIRST. 

EUTOEIA. 

Those  divisions  of  Anatomy,  Physiology,  and  Pathology  wliich  are 
directly  related  to  the  processes  of  genenUiorif  geatation,  and  parturition,  as 
well  as  that  act  itself,  helong  to  the  section  of  Obstetrics  to  wliich  the  desig- 
nation of  EUTOKIA  (gJ,  well  or  favourable,  and  ro^og,  birth)  has  been  given. 
"NVe  Ehall  discuss  each  of  these  subjects  in  the  order  in  which  they  now  stand, 
comiuencing  with  the  anatomy  of  tJie  pelvis,  and  of  the  external  and  inteitud 
'/rgans  of  generation. 
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The  female  organs  chiefly  concerned  in  generation  and  parturition  are  either 
entirely  passive,  or  more  or  less  active;  according  as  they  are  composed  of 
hard  or  bony,  or  soft  parts.  The  pelvis  constitutes  the  first,  while  the  second 
are  composed  of  the  organs  and  structures  contained  within,  or  more  or  less 
directly  attached  to  it.  The  pelvis  also  forms  the  passage  which  the  foetus 
has  to  traverse  in  order  to  reach  the  external  world  in  the  act  of  parturition. 

The  soft  organs  are  the  vnlva,  vagina,  uterus,  ovaries,  and  mammce :  the  latter 
iurnish  the  young  creature  with  its  proper  nourishment  immediately  after  birth. 
Of  these  soft  organs  some  are  external,  and  others  are  internal;  the  lirst  are  the 
vulva  and  mammae,  and  the  second  are  the  vagin£^  uterus,  and  ovaries.  The 
vagina  and  the  greater  portion  of  the  uuimpregnated  uterus  are  contained  in 
the  cavity  of  the  pelvis ;  and  the  ovaries,  as  well  as  the  uterus  during  preg- 
nancy, are  lodged  in  the  abdomen. 

Our  study  will  commence  with  an  examination  of  the  pelvis  in  the  various 
domesticated  animals,  beginning  with  a  description  of  the  bones  of  which  it 
is  composed  ;  then  its  ligaments ;  and,  lastly,  this  osseous  framework,  which 
is  of  much  importance,  will  be  considered  as  a  whole,  and  from  an  obstetrical 
point  of  view. 

Afterwards  the  external  and  internal  organs  of  generation  will  be  described, 
■and  their  differences  noted  in  the  various  species. 

Tiie  equine  species  will  bo  taken  as  the  type,  and  the  differences  in  the 
-other  Hpecies  compared  with  it. 


CHAPTEPw    I. 
The  Pelvis. 

The  pelvis  is  the  large,  symmetrical,  more  or  less  horizontal,  conoidal  cavity 
or  canal  which  continues  the  abdomen  posteriorly,  and  with  which  it  communi- 
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cates  in  front.  It  is  fonned  of  bony  and  ligamentous  uralls,  and  contains,  sus^ 
tains,  and  protects  a  portion  of  the  genito-urinary  apparatus,  as  well  as  the 
terminal  portion  of  the  alimentary  canaL  It  is  situated  towards  the  end  of 
the  spine,  and  is  supported  by  the  posterior  extremities,  with  which  it  is  con- 
nected by  joints  and  muscles.  For  the  hind  limbs,  as  well  as  for  some  of  the 
powerful  muscles  of  the  trunk,  the  pelvis  constitutes  a  most  important  ful- 
crum or  fixed  point  in  various  movements.  It  is  one  of  the  two  mechanical 
elements  concerned  in  the  act  of  parturition,  and  its  form  varies  more  or  les» 
in  different  species ;  though  its  direction  is  always  rectilinear  in  the  domesti- 
cated animals,  and  not  incurvated  as  in  woman. 

SECTION  I^BONES  OF  THE  PELVIS. 

The  pelvis  is  composed  of  the  three  principal  bones — the  two  coxor  or  osm 
innominata,  and  the  sacrum;  and  to  a  certain  extent  of  the  coccygeal  or  tail 
bones.  At  an  early  period  of  life  these  bones  can  be  subdivided,  but  after  a 
certain  time  they  become  consolidated.  Each  coxal  bone,  for  instance,  is  at 
an  early  stage  of  intra-uterine  existence  composed  of  cartilage  only ;  subse- 
quently three  centres  of  ossification  appear,  and  these  extend  until  at  birth 
they  have  coalesced  to  form  three  bones  which  are  united  by  cartilage.  In 
addition  to  these  centres,  two  complementary  nuclei  are  present,  one  of  which 
constitutes  what  is  termed  the  anterior  iliac  crest  or  spint  and  the  Uio-pectineal 
line  or  ridge,  and  the  other  the  ischiatic  tuberosity.  After  birth,  the  three 
chief  portions  of  the  coxsd  are  completely  ossified,  and  meet  in  the  acetabulum 
— where  they  are  closely  joined — and  at  the  pubic  symphysis,  where  the 
coxa  of  one  side  meets  its  fellow  of  the  other.  In  youth,  the  different  parts 
of  each  coxa  are  very  thick,  the  spongy  tissue  being  abundant,  and  the  com- 
pact tissue  scanty  ;  as  the  animal  advances  in  age,  the  former  diminishes  and 
the  latter  increases  in  density  and  thickness,  the  two  layers  closely  approach- 
ing each  other. 

1.  Os  Innomincttum. 

The  coxa  or  os  innominatum  is  a  pair  bone,  there  being  one  on  each  side ;  it 
belongs  to  the  trunk,  through  its  concurrence  in  the  formation  of  the  pelvis, 
and  also  to  the  posterior  limb,  of  which  it  constitutes  the  first  ray  or  haunch. 

It  is  a  flat  bone,  widely  expanded  at  either  extremity,  rather  constricted  in 
the  middle  portion,  and  curved  or  twisted  in  two  diiferent  directions,  its 
anterior  part  forming  an  obtuse  angle  with  the  posterior ;  so  that  while  it» 
external  surface  is  inferior  in  the  hinder  portion,  the  anterior  looks  outwards, 
or  even  upwards,  in  front.  At  its  middle  portion  it  offers  a  wide  and  deep 
articular  depression  surrounded  by  a  high  rim — the  cotyloid  cavity  or  acetabulum 
— in  which  the  correspondiug  articular  head  of  the  femur  is  lodged  and 
moves.  Above  this  cavity  is  a  marked,  roughened  thin  ridge — the  supra- 
cotyloid  crest  or  ischiatic  spine,  into  which  the  sacro-sciatic  ligament  is  fixed. 

Below  the  cotyloid  cavity,  and  inclining  inwards,  is  a  laige  circular  or  oval 
aperture,  which  is  occupied  by  the  obturator  muscles,  and  is  named  the 
foramen  ovale  or  sub-pubic  opening  or  foramen. 

The  two  coxae  are  united  inferiorly  on  the  median  line,  and  posteriorly  by  an 
articulation  or  solid  suture — the  symphysis  pubis  or  ischiapubic  symphysis,  and 
form  by  this  junction  a  kind  of  Y-shaped  figure,  the  widest  portion  of 
which  is  in  front,  and  renders  the  lateral  diameter  of  the  pelvis  more  exten- 
sive before  than  behind.    Above,  they  articulate  with  the  sacrum. 

Each  coxa,  as  has  been  stated,  is  composed  of  three  portions  which  unite 
at  the  acetabulum  ;  and  although  consolidated  into  one  piece,  yet  they  are. 


■oparately  described  bs  if  distinct    The  names  of  these  diviaioos  an  UmOy 
uchium,  and  pubis. 

Ilium. — The  ilium,  hip,  or  haunch  bone  (os  t/ium),  gives  ita  name  to  tba 
j^on  It  occupies.  It  ia  the  Jargeet  of  the  three  bones,  as  well  aB  being 
that  which  ia  moat  elevated.  Ia  shape  it  ia  irregularly  triangular  and  flat, 
and  ia  directed  obliquely  downwards,  inwards,  and  backwards,  and  has  two 
iaces,  three  borders,  and  three  angles.  Ita  exiemai  or  superior  face  or  dorsum 
18  marked  by  some  muscular  imprints,  and  is  curved  in  its  widest  part  to 
form  a  concave  apace— the  external  iliac  /ossa— which  lodges  the  gluteal 
muscles.     The  inlemal  or  inferior  face,  or  venter,  offera  a  smooth  external 
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portion — the  iliac  surface— mio  which  is  implanted  the  iliac  paoas  or  iliacus 
muscle  ;  and  an  internal  roughened,  ear-shaped,  irregnlarly  diarthrodial  sur- 
face, most  apparent  from  behind — the  auricular  facet — for  articulation  with 
the  aacrum. 

The  anterior  border,  or  crest  of  the  ilium,  is  alightly  concave,  and  bears  a 
rugged  lip  for  muscular  insertion.  The  external  border  ia  thick  and  roughened, 
and  grooved  for  the  passage  of  bloodvessels ;  inferioily  it  has  three  nutrient 
foramina.  The  internal  border  is  thin  and  concave,  especially  in  its  posterior 
part,  where  it  constitutes  the  great  sciatic  notch,-  it  affords  attachment  to  the 
■acro-aciatic  ligament.  ThespiMor  rif^^eof  thesame  name  partly  belongs  to  it. 

The  external  angle,  aniero-sitperior  spinous  process,  or  poinl  0/  the  hip,  is  a 
wide,  thick,  and  flattened  portion,  bearing  four  tuberosities  aflbiding  attach- 
ments to  muaclea.  The  internal  or  anUro-intemal  angle  or  supero-posterior 
spinous  process,  ia  a  rough  tuberosity  curving  upwards  and  backwards  to  form 
an  angle  with  the  corresponding  portion  of  the  opposite  ilium — the  summit 
of  the  croup.  The  inferior,  posterior  or  cotyloid  an jfe  (concurring  in  the  forma- 
tion of  the  acetabulum)  is  very  laige  and  prismatic  in  shape.  Poeteriorly, 
it  offers  a  concave  articular  surface  (acetabular),  and  above  this  cavity  is  the 
tupra-cotgloid  ridge  ot  erisia  Uii .-  an  elongated  eminence  passing  backwards. 
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^harp  at  its  sammit,  smooth  internally,  and  roughened  externally,  which  is  con- 
tinuous anteriorly  with  the  inner  border  of  the  bone,  divides  its  iliac  and 
Articular  surfaces,  becomes  lost  on  the  anterior  margin  of  the  pubis,  and 
laterally  limits  the  anterior  circumference  or  border  of  the  pelvic  cavity — 
the  Unea  Uiopectinea, 

The  ilium  is  therefore  united  to  or  in  contact  with  the  sacrum  superiorly, 
<aAd  inferiorly  and  posteriorly  with  the  two  bones  next  to  be  described. 

Ischium. — The  ischium  (as  sedeniarum  of  man)  is  next  in  size  to  the  ilium, 
tind  the  most  posterior  of  the  three  bones.  In  form  it  is  flat  and  irregularly 
•quadrilateral ;  and  is  composed  of  a  thick  solid  portion — ^the  body,  and  a  nai^ 
row  part — the  neck.     It  has  two  faces,  four  borders,  and  four  angles. 

The  upper  face  is  smooth  and  nearly  flat,  and  forms  part  of  the  floor  of  the 
pelvic  cavity.  The  lower  or  extei^nal  &ce  bears  some  rugged  imprints,  parti- 
cularly towards  the  symphysis. 

The  anterior  border  is  thick  and  concave,  and  posteriorly  circumscribes  the 
obturator  or  oval  foramen.  The  posterior  bordei'  is  straight  and  directed 
obliquely  forward  and  inward,  composing,  with  the  corresponding  border  of 
the  opposite  bone,  a  laige  notch — the  pubic  or  iscliiatic  arch.  Throughout  its 
extent  it  exhibits  a  roughened  depressed  lip  which  projects  on  the  lower 
face — this  is  the  spine.  The  external  border  is  thick  and  concave,  aflbrda 
attachment  to  the  sacro-sciatic  ligament,  and  forms  the  small  sciatic  notch. 
The  internal  border  joins  its  homologue  of  the  opposite  side  to  complete  the 
ischio-pubic  symphysis. 

The  external  or  cotyloid  angle  is  the  most  voluminous,  and  shows :  an 
excavated  diarthrodial  facet,  forming  part  of  the  acetabulum;  and  the  posterior 
extremity  of  the  crista  ilii,  limited  by  a  small  transverse  fissure  which 
separates  it  from  the  external  border  of  the  bone.  The  anteio-inteimal  angle 
joins  the  posterior  angle  of  the  pubis.  The  postero-extemal  angle  is  the  must 
important  in  an  obstetrical  point  of  view,  as  it  constitutes  what  is  commonly 
named  the  point  of  the  hip ;  with  the  corresponding  bone  of  the  opposite  side, 
it  forms  the  ischiatic  tuberosity  {tuber  inchii) :  a  thick,  up-curved  prismatic 
mass  which  is  continued  by  a  prominent  ridge  elongated  £rom  before  to 
behind,  the  thin  mai^n  of  which  is  curved  outwards  and  downwards.  The 
distance  between  the  external  tuberosities  of  the  two  ischii  gives  the  width  cf 
the  ischial  arch,  and  allows  an  estimate  to  be  formed  of  the  transverse  diameter, 
of  the  posterior  opening  of  the  pelvis.  The  postero-intemal  angle  constitutes, 
with  that  of  the  other  ischium,  the  summit  of  the  triangular  notch  or  space 
named  the  **  ischial "  or  "  pubic  arch  "  in  some  species. 

Pubis. — ThQ  pubis  (pecien  or  share^nme)  is  the  smaller  of  the  three,  and  is 
situated  between  the  iUum  and  ischium.  It  is  irregularly  triangular,  and  is 
described  as  having  two  faces,  three  borders,  and  thru  angles. 

The  upper  face  is  concave  and  smooth,  and  concurs  in  forming  the  floor  of  the 
pelvis.  In  the  pelvis  of  many  l^Iares  it  has  a  more  or  less  marked  depression, 
apparently  produced  at  the  expense  of  the  anterior  portion  of  the  bone,  which 
is  thin ;  while  in  the  Horse  it  is  generally  much  thicker  at  this  paxt^  and 
instead  of  a  depression  the  surface  may  be  plane  or  even  convex.  The  hwtr 
face  is-  rough  and  traversed  on  its  whole  length  by  a  wide  gfoove  which 
reaches  the  bottom  of  the  acetabulum,  and  lodges  the  pubio-femoral  ligament 
and  a  very  large  vein. 

The  anterior  border  is  thin  and  uneven,  and  is  curved  like  the  arc  of  & 
circle ;  it  concurs  in  forming  the  anterior  circumference  of  the  pelvis.     The 
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posterior  border  is  thick  and  concave,  and  in  front  circumscribes  the  oval^  sub- 

jpuhiCj  or  obturator  foravien.    It  is  channeled,  near  the  acetabulum,  by  a  fissure 

that  passes  obliquely  downwards  and  inwards.     The  inteitial  border  joins  that 

of  the  opposite  pubic  bone  in  the  middle  line,  to  ibrm  the  anterior  portion 

•of  the  ischio- pubic  or  pelvic  symphysis. 

The  exteiTud  or  cotyloid  angle  is  the  thickest,  and  constitutes  the  largest 
portion  of  the  roughened  depressed  surface  at  the  bottom  of  the  acetabulum. 
The  internal  angle  is  united  to  the  corresponding  angle  of  the  opposite  bone. 
The  posterior  angle  is  fused  at  an  early  period  with  the  antero-internal  angle 
-of  the  ischium,  to  form  the  inner  boundary  of  the  obturator  foramen. 

The  pubis  does  not  alter  much  in  form  with  age,  but  retains  its  convex 
•shape,  while  the  part  around  the  acetabulum  is  of  considerable  thickness :  a 
•circumstance  which  tends  to  diminish  the  pelvic  cavity  to  a  notable  degree. 
During  life,  the  pubic  bones  gradually  lose  their  spongy  tissue,  and  to  such 
an  extent  that  in  old  age  it  has  almost  disappeared,  and  the  parts  are 
translucid. 

It  may  also  be  well  to  note  that  the  compact  tissue  is  most  abundant  in 
the  vicinity  of  the  acetabulum,  that  cavity  being  the  point  where  the  impul- 
sive eiforts  communicated  to  the  body  by  the  posterior  limbs  are  concentrated ; 
at  this  party  also,  ossification  commences. 

2.  Sacrum. 

The  sa^^ram  (os  basilare  of  man)  may  be  said  to  terminate  the  vertebral 

'Spine  posteriorly,  and  results  from  the  fusion  of  five  vertebrsB  into  a  single, 

Toluminous,  pyramidal  or  triangular  mass.     It  encloses  the  pelvic  cavity 

•above,  and  articulates  in  front  with  the  last  lumbar  vertebra,  behind  with 

the  first  coccygeal  or  tail-bone,  and  laterally  vfith  the  ossa  innominata.     It 

hasanif^^  and  a  lower  face,  two  lateral  borders,  a  base  or  anterior  extremity, 

^summit  or  posterior  extremity,  and  central  canal. 

The  upper  face  shows  the  supraspinous  processes  or  suprorsaardl  spine  (though 
the  processes  only  meet  at  their  base).  On  each  side  of  this  spine  is  a  chan- 
nel in  which  are  four  openings — the  supra-sacral  foramina,  which  communicate 
with  others  on  the  inferior  face.  The  lower  face  is  smooth,  and  slightly  con- 
cave from  before  to  behind  ;  this  is  the  roof  of  the  pelvic  cavity,  and  shows 
traces  of  its  being  composed  of  five  bones,  as  well  as  ofiers  four  foramina  for 
the  passage  of  the  sub-sacral  nerves. 

The  two  lateral  borders  are  thick  and  concave,  and  posteriorly  show,  a 
rugged  lip.  In  fro4t  is  an  irregular  oblique  surface  for  articulation  with  the 
ossa  innominata;  this  is  divided  into  two  portions,  the  lower  of  which, 
^ghtly  uneven  and  diarthrodial,  is  the  aurictdar  surface  y  the  upper  is  for  the 
insertion  of  the  sacro-sciatic  ligament. 

The  base,  or  anterior  extremity,  is  articulated  by  a  slightly  oval  and  con- 
vex surface  with  the  last  lumbar  vertebra,  and  forms  with  the  spine  a 
salient  angle  looking  down  towards  the  abdominal  cavity,  named  the  sacra- 
jpertebral  angle.  LateraUy,  it  is  united  with  the  two  coxae,  between  which  it  is 
fixed  like  a  horizontal  wedge.  In  front  it  shows  the  opening  of  the  spinal  canaL 

The  summit  or  posterior  extremity  likewise  offers  the  opening  of  the  spinal 

-canal,  and  a  surface  for  articulation  with  the  first  tail-bone.    The  centred  canal 

is  a  continuation  of  that  in  the  other  vertebree,  for  the  passage  of  the  spinal 

eord.     In  this  bone,  however,  instead  of  being  circular,  it  is  triangular,  and 

•diminishes  in  width  posteriorly. 

The  position  of  the  sacrum  is  more  or  less  inclined   downwards  from 
^l>efore  to  behind,  according  to  the  breed  of  the  Mare. 
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|3.  Coce^ 
The  coccygeal  or  tdl-bones  >■  a  a  seriea  of  amall,  cylindrical,  or  irrepilarlj- 
prismatic  pieces,  from  iittee.i  jo  eighteen  in  namber,  behind  the  sacrum, 
the  first  three  of  which'  may  'm  ooid  to  belong  to  the  pelvis.    They  form, 
the  base  of  the  taiL 

DlFFEREKCES  IS  THE  BONEB  OF  THE  FELVIS  OP  OTHER   AnIHALS. 

In  all  the  domesticated  ■"''"■igj  the  coxa  are  nearly  horizontal,  and  the 
ilium  has  a  vertical  direction. 

Cow. 

In  the  pelvis  of  the  Cow,  the  space  between  the  cox»  is  no  greater  before- 
than  behind ;  they  are  not  so  solid  nor  voluminous,  comparatively,  as  in. 
the  Mare.     This  is  more  particularly  the  case  with  the  ilium,  the  iliac  con- 


cavity of  which  is  not  so  wide.  It  is  more  vertical  than  in  the  Mare.  Th» 
iachiwn,  though  thinner  than  in  the  Maie,  has  a  much  wider  surface,  and  is- 
more  curved  from  before  to  behind  and  from  side  to  side;  while  the  isclii- 
atic  spine  or  Bupra-cotyloid  crest,  is  very  prominent  and  thin.  Three  tube- 
losities  are  observed  on  the  postenvezternal  angle. 

Tbeputo  is  wide  and  thin  ;  it  has  no  channel  on  its  inferior  face,  and  the 
upper  face  is  very  concave.  The  foramen  ovale  is  large,  and  its  margin  thin. 
The  symphysis  is  oeeified  earlier  than  in  the  Mare. 

The  sacrum  is  longer,  and  more  curved  and  volununous  than  that  of  the 
Mare.  The  lateral  borders  are  sharp  and  directed  downwards.  It  is  com- 
posed  of  the  same  number  of  vertebna  as  in  the  horse.  The  articular  sur- 
liices  for  union  with  the  coxe  approach  the  vertical  direction. 

The  coccygeal  hemes  are  stronger  and  more  tuberous  :  they  are  from  sixteen, 
to  twenty  in  number. 
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The  pelvis  of  the  Cow  is  therefore  more  developed  than  that  of  the  Mare, 
and  has  more  extensive  bony  walls.  We  shall  see  that  it  also  differs  in  its 
form  and  direction,  and  that  this  has  a  notable  influence  in  the  mechanism 
of  parturition. 

Sheep  and  Goat. 

In  the  Sheep  and  Goat,  the  bones  of  the  pelvis  greatly  resemble  those  of 
the  Cow.  The  ischium^  instead  of  being  curved  in  a  longitudinal  direction, 
however,  is  nearly  rectilinear,  and  the  external  iliac  fossa  is  divided  into 
two  portions  by  a  small  longitudinal  crest.  The  pelvis,  on  the  whole,  is  more 
horizontal  and  longer. 

Bitch  arid  Cat. 

In  the  Bitch  and  Cat,  the  lateral  diameter  of  the  pelvis  is  greater  before- 
than  behind ;  the  ilium  is  almost  vertical,  and  its  external  face  is  much  de- 


Fig.  3. 

PxxYia  ov  THs  Shsxp. 

A,  nium  ;  B,  Pubii ;  C,  Ischium ;  D,  Foramen  Orole  ;  E,  Cotyloid  Cavitj. 

pressed.  The  space  which  forms  the  pubic  arch  only  occupies  the  inner 
moiety  of  the  posterior  border  of  the  ischium^  which  is  very  broad ;  between 
the  arch  and  the  ischial  tuberosity  is  a  roughened  lip,  which  is  directed 
downward&  The  sacrum  is  somewhat  quadrangular  and  composed  of  three 
bones,  which  are  anchylosed  at  an  early  age,  and  the  lateral  surfaces  for  arti- 
culation with  the  ilium  are  turned  outwards  and  almost  vertical.  There 
are  only  three  vertebral  foramina.  The  coccygeal  bones  are  strong  and  tube- 
rous, and  the  first  five  or  six  are  as  perfect  as  the  true  vertebral  bones. 

Pig. 

The  pelvis  of  the  Pig  resembles  that  of  the  Sheep.  The  crest  of  the  Uium- 
is  convex,  and  there  is  no  external  protuberance  on  the  symphysis  pubis. 
The  pubis  is  narrow ;  and  the  ischium^  instead  of  a  crest,  has  a  tuberous  pro- 
minence. The  sacrum  is  formed  by  four  vertebrae,  which  do  not  become 
folly  consolidated  for  a  long  time,  and  it  is  sometimes  difficult  to  discover 
where  the  sacrum  ends  and  the  coccyx  begins.  The  spinous  processes  are 
absent ;  and  the  neural  arch  being  deficient  on  each  side,  the  spinal  canal  is> 
open  above.     There  is  nothing  particular  to  note  in  the  coccygeal  bones. 
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SECTIOS  U.— AKnCCLATIOHB  OF  THE  PELVIS. 

The  bones  of  the  pelvis  aie  united  by  articulations  and  ligaments,  as  welt 
ns  fibTOUS  bands,  which  are  complementary.  A  knowledge  of  these  is  of  some 
importance  to  the  obetetiist.  The  articulations  are  five  in  numbei :  (1)  the 
sacro-lumhar,  (2,  3)  the  two  sacro-iliae,  (1)  the  iscltio-pabic  symphisis,  and  (5) 
ihe  sacro-cocci/gaii  articulations.  The  ilw-sacral  and  sacro-matie  ligaments 
complete  the  subject  of  this  aection. 

1.  Sacro4umhar  Articfdation. 

The  sacro-lnmhar  artiadaiion  is  formed  between  the  anterior  face  or  base 
of  the  sacnim,  and  the  last  lumbar  vertebra ;  the  onion  takes  place  by  live 
articular  surfaces  and  thick  fibro^cartilages,  and  numerous  strong  ligaments 
bind  the  two  bones  closely  and  very  fimly  together,  so  as  to  allow  only  a 
juinimum  amount  of  movement  between  them.  It  would  appear  that  these 
bones,  though  so  limited  in  their  moveuients  on  each,  yet  are  never  anchy- 
losed  through  old  age,  nor  yet  by  accident,  even  if  all  the  other  vertebraa  iu 
this  region  should  happen  to  be  consolidated. 

This  arrangement  is  particularly  remarkable  iu  the  Mare,  on  which  it  con- 
fers great  strength  and  solidity.  It  is  not  present  in  the  Cow;  consequently 
that  animal  is  liable  to  a  kind  of  incomplete  luxation,  wljich  may  at  timt^ 
become  an  obstacle  in  parturition. 

We  have  already  alluded  to  the  salient  angle  formed  by  the  union  of  the 
last  lumbar  vertebra  with  the  sacrum  {sacro^XTtd/ral  angle),  and  which  looka 
downward  into  the  abdominal  cavity.* 

2,  3.  Sacro-iliac  Arlumlaiums. 

The  sacro-iliae  arliailation  of  each  side  establishes  the  uuion  of  the  pos- 
terior limbs  with  the  spine,  and  is  formed  by  the  sacrum  and  ossa  ilii ;  it 
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A.  Superior  Sacro-iliiG  Lipnu 
turnt;  r   " -:-.---t:_. 

Iclonga  to  the  artbiodial  class  of  joints.  The  two  surfaces  which  cumo  into 
opposition  have  been  already  described,  and  it  only  now  remains  to  point  out 
Ihat  the  sacrum  is  fixed  between  the  antero-superior  extremities  of  the  ossa  ilii, 

*  Tliii  ■nglciimuchmoTeinarkHliDwoiiiui.  ■ndiaimiiiadwIclfattlisRitniKe  to  thajwlTw; 
fir  tbnc  rruoni  it  ii  fnqurntlj  b  «u»  «f  difficult  {uliiiriticii  io  farr,  while,  &am  ilt  leu  dc- 
\rlupD»'ut  and  diituiee  from  the  peliii,  it  offen  no  ab«t«cle  in  -"'""l-i 
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lite  ■  horizontal  wed}te  or  the  kejrBtone  of  an  arcli  iorerted :  the  transTcrse 
ilinmeter  is  greats  below  than  above — the  pressure  it  has  tn  resist  being  from 
Mow.  The  oblong  roaghened  surfaces  on  the  sacTam  and  ilium  have  a  layer 
of  cartilage  between  them  to  diminish  shock  and  facilitate  movement,  which 
IK  further  promoted  b;  each  articulation  being  provided  with  a  sjDovinI 
membrane,  though  the  amount  of  synovia  secreted  ia  very  trifling.  The 
nnian  of  the  bones  at  this  part  is  strengthened  by  threepowerfulligaments: 
the  stKTO-iliac — superior  and  inferior,  and  the  sacro-Uiac  fToptr.  There  is 
alw  the  sacro-sdatie  or  sacro-ixkuUic  to  be  noticed  hereafter.  Though  t\\e> 
movements  of  this  articulation  are  very  limited,  but  still  useful  in  locomotion, 
anil  parturition,  yet  it  rarely,  if  ever,  becomes  consolidated.  The  diarthKi 
■iial  union  between  the  bones  appears  to  be  chiefly,  if  not  exclusively,  in- 
tended to  obviate  the  tinctures  which  must  occur  had  they  been  united  in  a. 
ninre  solid  manner ;  while  the  two  articulations  being  the  centre  towanis 
which  all  the  impulsive  efforts  of  the  posterior  extremities  converge,  a  great 
degree  of  mobility  would  not  be  compatible  with  their  solidity. 

4.  Ischw^pidnc  SympAysis. 
The  symphym  ptibis,  as  it  is  sometimes  termed,  is  the  amphiarthrosis 
fnmieii  by  the  anion,  inferiorly,  of  the  two  ossa  pubis  and  ischia.  The 
nrticiiktion  is  consolidated  by  means  of  a  layer  of  tibrocnrtilage  botween  the 
mirgin  of  these  bones,  and  which  becomes  ossiRed  more  or  less  ciimpletely 
anil  rapidly  according  to  species ;  and  by  a  layer  of  white  ligamentous  fibres 
— ahort  and  compact — which  pass  across  above  and  below,  the  latter  being 


Liniavan  o>  thb  Ldubi.b  Tibiibba.  Sxcbcth  ind  FBLrii,  bbex  rnos  beloit. 

A.Inlerlr«iiiTer»LiBSinsntofth8Liiinl)«rVertebr»[  B.  Capsular  Ugnmpiil  of  (hi- 
SpiiioDi  ProcpH  or  the  fifth  aud  liitli  Lumbir  Tertebrie  ;  V.  Cnpiuliu  LiKnmeril  ul 
llir  Sacrum  ;  D.  Inrerior  Swro-iliBC  LiBsment ;  E,  Ohlutalor  Ligament  ^  F,  Tnin*- 
Ttm«  LiguDMit  of  the  lachia-pubic  8;mf lijiis, 

the  strongest.  The  movements  of  this  articulation  are  very  limited,  and  dt;- 
peod  solely  upon  the  elasticity  of  the  interosseous  cartilage;  they  are  abolishuLl 
when  ossification  occurs.  This  happens  in  the  majority  of  iiorses  bel'ore 
adiilt  age ;  though  sometimes  tbe  posterior  portion  is  cartilaginous  after  this 
period. 
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5.  Sacrchcoccygeal  Artieulatians, 

These  resemble  those  of  the  yertebrse  in  general :  there  being  a  thick  disc 
of  fibro-cartilage  placed  between  each  tail-bone,  the  first  of  which  is  joined 
to  the  posterior  extremity  of  the  sacram.  Their  solidity  is  farther  assured 
by  a  common  fibrous  sheath  which  completely  envelops  them,  but  without 
interfering  with  their  mobility.  This  mobility  greatly  favours  parturition  ; 
but  it  must  be  noted  that  not  in&equently  the  first  coccygeal  bone  is  com- 
pletely ossified  with  the  sacrum,  and  as  this  necessanly  limits  the  elevation 
of  the  tail,  it  diminishes  the  supero-inferior  diameter  of  the  posterior  open- 
ing of  the  pelvis,  and  may  in  this  way  prove  an  obstacle  to  the  expulsion  of 
the  foetus. 

Differences  in  the  Pelvic  Articulations  of  other  Animals. 

In  all  the  domesticated  animals  other  than  the  Equine  species,  the  sacrum 
is  joined  to  the  last  lumbar  vertebra  by  three  diarthrodial  surfaces  only:  the 
head  of  the  body  and  two  transverse  processes;  these  latter  on  the  vertebrae 
not  being  in  immediate  contact  with  the  base  of  the  sacrum,  an  interosseous 
ligament  unites  them.  Therefore  it  is  that,  in  the  Cow  more  particularly,  there 
is  greater  mobility  in  the  sacro-lumbar  articulation,  and  the  possibility  of  a 
greater  increase  in  the  supero-inferior  diameter  of  the  pelvis  when  it  is  sub- 
jected to  such  eccentric  pressure  as  the  passage  of  the  foetus  would  produce. 

Cow, 

In  the  Cow  the  isehuhpubk  symphysis  is  longer  than  in  the  Mare,  not  recti- 
linear, and  much  curved  downwards  in  the  middle ;  across  this  concavity  on. 
the  floor  of  the  pelvis,  the  foetus  passes  during  parturition.     In  the  Cow- 
ossification  of  the  symphysis  is  less  complete,  and  does  not  take  place  until 
much  later  than  in  the  Mare,  though  it  may  in  some  instances  be  found  en- 
tirely accomplished  in  old  animals.    Ossification,  according  to  Saint-Cyr,  com- 
mences in  the  Cow  at  the  ischial  arch,  and  proceeds  forwards,  while  in  the 
Mare  it  begins  at  the  pubis  and  extends  backwards.     The  same  authority 
remarks  that  this  symphysis  in  the  Cow  has  often  a  salient  crest  projecting 
into  the  pelvic  cavity,  and  which,  if  it  does  not  offer  a  very  considerable 
obstacle  to  the  passage  of  the  foetus,  may  nevertheless  greatly  fatigue  the 
obstetrist  when  his  hand  is  engaged  between  it  and  the  young  creature, 
during  the  straining  of  the  mother. 

Sheep  and  Goat, 

In  these  animals  the  Uchto-pubic  symphysis  is  rectilinear ;  the  interposed 
cartilage  is  not  ossified  until  very  late  in  life,  and  almost  never  in  those  which 
have  had  many  young.  The  same  remarks  are  applicable  to  this  symphysis 
in  the  Fig. 

Bitch  and  Cat, 

The  symphysis  in  the  Bitch  and  Cat  scarcely  ever  ossifies ;  so  that  these 
nnimals,  when  advanced  in  age,  still  have  a  notable  degree  of  mobility  in 
this  region,  and  the  diameter  of  the  pelvic  cavity  may  be  proportionatelj 
increased. 

Sacro-sciatic  Ligament. 

The  sacrosdatic  ligament  (Fig.  4,  d)  transforms  the  pelvic  cavity  into  a 
complete  canal  by  filling  up  the  space  on  the  side  [of  the  pelvis,  between 
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tbe  saenim  and  coxsb.  It  is  a  wide  membranous  expansion,  composed  of 
white  fibrous  tissue — the  fibres  crossing  each  other  indifferent  directions,  and 
serves  rather  to  enclose  this  portion  of  the  pelvic  space  than  to  maintain  the 
solidity  of  the  sacro-iliac  articulation.  It  is  irregularly  quadrilateral;  its 
superior  border  being  rectilinear,  and  attached  along  the  rough  crest  on  the 
side  of  the  sacrum,  as  well  as  to  the  first  two  or  three  coccygeal  bones.  Its 
atUerior  border  is  irregular,  and  not  well  defined,  but  it  is  inserted  above  into 
the  base  of  the  sacrum,  and  below  into  the  inner  border  of  the  ilium,  circum- 
scribing in  its  middle  the  opening  which  has  been  named  the  great  ischiatic 
notch,  through  which  the  gluteal  vessels  and  nerves,  as  well  as  the  sciatic 
nerves,  pass,  and  to  the  compression  of  which  against  the  bones  of  the  pelvis 
during  pregnancy  may  be  due  cramp  of  the  posterior  limbs,  or  even  more  or 
less  persistent  paralysis ;  the  inferior  border  is  attached  to  the  spine  of  the 
ischium,  as  well  as  to  the  ischiatic  tuberosity,  and  between  these  insertions, 
and  immediately  behind  the  cotyloid  cavity,  it  forms  the  small  ischiatic 
notch,  the  opening  through  which  the  obturator  internus  muscle  passes; 
while  the  posterior  border^  not  well  limited,  completes  the  posterior  circumfer- 
ence of  the  pelvic  cavity,  and  divides  into  two  layers,  between  which  lies  the 
semimembranosus  muscle,  and  above  it  is  mixed  up  with  the  enveloping 
«heath  of  the  tail  muscles  and  bones. 

The  inner  face  of  this  wide  ligament  is  covered  by  peritoneum  to  the  extent 
of  one-third  in  front ;  and  behind  it  is  in  direct  relation  with  various  organs 
contained  in  the  pelvic  cavity,  by  means  of  an  abundant  loose  connective 
tissue.  Its  external  face  is  traversed  by  the  sciatic  nerves  and  covered  by 
muscles. 

SECTION  ni.— THE  PELVIS  AND  ITS  CAVITY. ) 

Having  now  studied  the  individual  pieces  which  compose  the  pelvis,  as 
well  as  the  manner  in  which  they  are  united,  it  remains  to  consider  this 
region  in  its  entirety,  and  with  regard  to  its  general  conformation,  dimen- 
sions, axes,  and  other  important  features.  This  study  is  of  much  moment 
in  an  obstetrical  point  of  view,  and  for  the  full  comprehension  of  the  mecha- 
nism of  parturition.  We  will  first  notice  the  pelvis  of  the  Mare,  and  proceed 
to  compare  it  with  the  other  domesticated  animals. 

Mare. 

Considered  in  a  general  manner,  the  pelvis  of  the  Mare  represents  a  slightly 
cone-shaped,  bony  cavity  at  the  posterior  part  of  the  trunk,  completing  or 
continuing  the  abdominal  cavity  ;  the  base  of  this  conical  excavation,  inter- 
sected obliquely  downwards  and  backwards,  is  anterior :  its  axis  forming, 
with  that  of  the  abdomen,  a  very  wide  angle,  the  sinus  of  which  is  inferior. 
The  summit  or  narrowest  part  of  the  cavity  is  posterior.  With  regard  to  con- 
formation, it  offers,  for  convenience  of  description,  an  external  and  internal 
surface^  and  tioo  openings, 

^External  Surfacb. — This  surface  maybe  considered  as  consisting  of  four 
regioTis,  planes,  or  faces.  The  superior  region  or  croup  is  the  narrowest,  and 
is  slightly  oblique  downwards  and  backwards:  the  degree  of  obliquity  varying 
not  only  in  different  breeds,  but  also  in  different  animals  of  the  same  breed 
and  species.  In  the  Mare  it  is  indicated  by  the  droop  or  slope  of  the  croup, 
"which  is  generally  greater  than  that  of  the  Cow.  It  is  more  conspicuous  in 
common  than  in  well-bred  horses,  in  which  the  croup  is  almost  horizontal, 
and  the  tail  nearly  on  a  level  with  its  highest  point     The  width  of  this 
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legion  aUo  varif  b  not  ouly  with  tlie  lieight  and  Tolrnue  of  the  animal's  body, 
but  also  according  to  breed:  the  draught  or  coarse-bred  horae  having  a  wider 
cioup  than  the  thorough-bred  one.  This  region  ia  constricted  from  before  to 
behind,  and  shows,  ou  the  middle  line,  the  spinooa  processes  of  the  secrum 
and  the  first  coccygeal  Tertebne ;  and  on  each  side  the  channels  into  which 
open  the  four  sacral  foramina. 

The  inferior  region  is  nearly  horizontal,  and  is  slightly  convex.  Formed 
"by  the  piibic  and  ischial  bones,  it  otfera  in  the  middle  the  symphysis  pubis, 
on  each  side  the  subpubic  channels,  and  the  obturator  foramen,  and  outwardly 
the  cotyloid  cavities  through  which  the  pelvis  rents  on  the  posterior  limbs. 

The  lateral  regions  are  more  extensive  than  the  others  ;  they  ore  inclined, 
downwards  and  inwards,  and  are  wider  befure  than  behind.  On  each  are 
observed  the  crest  of  the  ilium  and  tbe  two  anterior  iliac  spines,  the  external 
iliac  fossa,  the  great  sciatic  notch,  tbe  spine  of  the  ischium,  the  small  sciatic 
notch,  and  the  tuberosity  of  the  ischium. 

The  internal  surface,  as  has  been  already  mentioned,  is  formed  partly  of 
bony  and  partly  of  ligamentous  walla,  and  circumscribes  the  pelvic  cavity, 
which  is  a  continuation  of  that  of  the  abdomen,  and  with  which  it  communi- 
cates by  a  wide  osseous  circle — the  anltrior  opening  or  inlet  of  tbe  pelvis.  A 
transverae  section  of  this  canal  shows  that  it  is  oval  shapi-d,  the  largest  por- 
tion being  towards  the  pubis,  and  the  narrowest  to  the  sacrum. 

The  internal  surface  is  more  regular  than  the  external,  but  it  cannot  bo 
divided  into  two  portinns  like  the  human  pelvis,  the  inner  aspect  of  the  ilia 
not  being  excavated  to  form  an  anterior  cavitj'.  It  may,  howeve',  be  con- 
sidered as  haviof;  foitr  coitcaee  pla^s,  an  anterior  openinn  or  inhl,  and  a 
poderior  yteniag  or  outlet. 


The  superior,  sacral,  or  rectal  ptane,  or  roof  of  the  pelris  is  formed  by  the 
lower  face  of  the  sacrum,  and  is  in  contact  with  the  rectum,  subsacral  vesscb, 
and  sympathetic  nerves.     It  is  slightly  concave  longitudinallj-. 

The  inferior  plane,  or  floor  of  the  pelvis,  is  constituted  by  the  nppr  surface 
of  the  pubic  bones  and  ischia.  It  is  rectilinear  from  before  to  behind,  and 
concave  from  side  to  side.  The  symphysis  pubis  occupies  the  median  line  ; 
it  is  salient,  and  varies  in  length  according  to  the  size  of  the  anima),  being 
usually  about  six  or  seven  inches.  In  front,  at  the  pubis,  is  a  depression 
more  or  less  marked,  in  which  tbe  previously-emptied  bladder  may  be  lodged 
during  the  passage  of  tbs  fcetus.     On  each  side  is  the  obturator  foramen, 
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which  is  partly  closed  by  the  internal  obturator  muscles,  and  through  which 
the  obtorator  vessels  and  nerves  make  their  exit 

The  two  lateral  planes  are  formed  by  the  inner  surface  and  spine  of 
the  ischia,  and  in  great  part  by  the  sacro-sciatic  ligaments  ;  the  sciatic  notches 
belong  to  them,  and  they  are  traversed  from  before  to  behind  by  the  obturator 
vessels  and  nerves,  and  pierced  by  the  gluteal  and  ischio-muscular  vessels  and 
nerves,  the  internal  pudic,  and  the  great  and  small  sciatic  nerves.  As  has 
been  stated,  it  is  the  compression  of  these  nerves  by  the  uterus  and  its  con- 
tents which  cause  the  cramps  pregnant  animals  experience  towards  the 
termination  of  gestation.  The  lateral  planes  are  readily  dilatable  during 
parturition. 

Anterior  Opening  or  Inlet. — This,  which  may  also  be  designated  the 
brim,  anterior  circumference,  or  abdominal  opening  of  the  pelvis,  is  nearly  circular, 
or  slightly  oval,  the  widest  part  corresponding  to  the  symphysis  pubis.  It 
is  a  little  obliquely  inclined  downwards  and  backwards,  and  is  limited  above 
by  the  anterior  border  of  the  sacrum  and  its  articulations  with  the  lumbar 
vertebra  and  ilia;  below,  by  the  anterior  border  of  the  pubic  bones;  and  on 
each  side,  by  the  ileo-pectineal  crest  and  a  portion  of  the  inner  aspect  of  the 
ilia.  Owing  to  this  circumference  being  entirely  bony,  and  to  the  solidity  of 
the  articulations  between  the  different  bones,  the  inlet  of  the  pelvis  cannot 
be  dilated  to  any  appreciable  degree,  even  under  the  most  violent  efforts, 
and  supposing  the  sacro-iliac  and  ischio-pubic  ligaments  to  become  softened 
and  relaxed  before  pregnancy — ^a  change  which  must  be  indeed  rare  in 
the  Mare. 

It  is  by  the  inlei  that  the  foetus  enters  the  pelvic  cavity,  and  a  knowledge 
of  its  dimensions  is  therefore  of  much  moment  to  the  obstetrist  These 
dimensions  are  ascertained  by  taking  the  diameter  of  the  opening  at  several 
points,  but  |two  diameters  are  generally  recognised :  a  supero-inferior  and  a 
transverse.  The  supero-inferior,  or  sacro  pubic  diameter,  is  the  width  between 
the  sacro-veitebral  angle  and  the  symphysis  pubis.  This  is  generally  the 
largest  diameter,  though  exceptions  are  met  with  now  and  again ;  it  is  the 
diameter  which  should  receive  the  widest  part  of  the  foetus  when  it  enters 
the  pelvis.  It  varies  with  the  size  of  the  Mare,  but  is  usually  between  eight 
and  ten  inches.  The  transverse  diameter  is  measured  from  one  ilco-pectineal 
crest  to  another,  and  is  generally  less  than  the  supero-inferior,  though  some- 
times it  may  be  equal,  or  even  greater.     It  is  from  seven  to  nine  inches. 

Posterior  Opening  or  Outlet.  —  This  is  also  sometimes  named  the 
perineal  circumference,  or  recto-uretkral  opening  ;  it  includes  in  its  contour  the 
Rctom  and  vagina,  and  is  related  to  the  vulva  and  anus,  which  are  external 
to  it.  Owing  to  the  horizontal  direction  of  the  Mare's  pelvis,  this  outlet  is 
limited  above  by  the  apex  of  the  sacrum  and  the  base  of  the  coccyx ;  below, 
by  the  ischial  arch  formed  by  the  junction  of  the  two  ischia ;  and,  laterally, 
by  the  upper  £ace  of  the  ischia  and  posterior  border  of  the  sacro-sciatic  liga- 
ments.   The  opening  is  oval. 

The  diameters  are  ordinarily  much  less  than  those  of  the  inlet — perhaps 
one-fifth ;  but  this  circumstance  has  rarely  any  influence  in  parturition,  as 
the  opening  is  very  dilatable,  owing  to  the  relaication  that  takes  place  in  the 
ncn>«ciatic  ligaments  during  the  later  months  of  pregnancy,  and  the  great 
mobility  of  the  sacrum  and  coccyx,  which  may  allow  the  supero-inferior 
diameter  to  be  increased  considerably. 
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The  Cavity  op  the  Pelvis. 

The  cavity  of  the  pelvis  is  the  space  between  the  inlet  and  outlet.  In  the 
human  female,  it  lodges  nearly  the  whole  of  the  uterus,  and  in  the  early  days 
of  pregnancy  the  fcetus  also.  This  is  not  the  case  with  the  domesticated 
animals,  owing  to  their  different  attitude,  until  the  act  of  parturition  carries 
the  progeny  there.*  With  its  two  openings,  the  pelvic  cavity  is  capable  of 
more  or  less  increase  in  capacity  in  every  direction,  through  relaxation  of  the 
pubic  and  sacro-iliac  articulations  and  sacro-sciatic  ligaments.  The  yielding 
of  the  latter  is  very  noticeable  in  the  larger  animals  immediately  before 
parturition,  as  well  as  the  elevation  of  the  coccyx  by  the  body  of  the  foetus 
in  its  passage  outwards.  It  is  also  a  feu^t  of  daily  observation  that  the  pelvis 
permanently  widens  in  animals  which  have  had  young  frequently;  this 
accounts  for  the  peculiar  rocking  gait  they  exhibit  in  progression,  which,  in 
some  of  the  domesticated  creatures  at  least,  is  no  doubt  due  to  persistent 
relaxation  in  the  articulations  above  mentioned. 

It  may  be  again  observed  that  the  anterior  margin  of  the  floor  of  this 
cavity  is  nearly  straight,  and  its  posterior  border  is  deeply  cut  into  by  the 
ischial  arch,  while  the  floor  itself  often  offers  some  diversitiea  For  instance, 
it  may  be  convex  in  front  and  concave  behind,  or  vice  versd,  the  concavity 
being  separated  from  the  convexity  by  a  transverse  ridge,  which  may  also  be 
represented  by  a  series  of  small  conical  eminences ;  or  the  floor  may  be  a 
smooth  plane  sloping  upwards  from  before  to  behind,  with  a  kind  of  raised 
border  surrounding  the  anterior  contour  of  the  obturator  foramen. 

Differences  in  other  Andcaus. 

Cow. 

In  the  Cow,  the  pelvis  is  longer  than  in  the  Mare,  and  less  vertical ;  the 
ischio-pubic  symphysis  is  also  longer,  and  instead  of  being  straight  is  very 
curved ;  so  that  the  floor  of  the  pelvis  is  concave  in  every  direction.  The 
ischial  arch  is  more  deeply  cut  at  the  symphysis,  and  the  posterior  borders  of 
the  ischia  join  at  an  acute  angle  or  V-shape,  the  opening  being  supero- 
posterior.  The  external  border  of  these  bones  is  higher,  and  the  sciatic 
spine  or  supra-cotyloid  crest  is  thinner  and  more  elevated.  So  that,  alto- 
gether, the  bony  parietes  of  the  Cow's  pelvis  are  more  extensive,  comparatively 
speaking,  than  the  Mare's.  The  sacral  surface  is  more  concave,  and  the 
sacro-sciatic  ligaments  wider,  though  shorter. 

The  pelvic  cavity  of  the  Cow  is  also  less  wide,  when  compared  with  its 
height  The  diameters  of  the  inlei — ^which  is  more  oblique  than  in  the  Mare 
— are  very  unequal ;  the  difference  between  the  sacro-pubic  and  the  transverse, 
according  to  Saint-Cyr,  being  one-third  (nine  and  six  inches).  The  dimensions 
of  the  outlet  are  more  equal,  and  are  about  those  of  the  transverse  diameter  of 
the  inlet.  It  therefore  results  that  the  pelvis  of  the  Cow  is  more  cylindrical 
and  less  conical  than  that  of  the  Mare  ;  but  this  feature  does  not  render  par- 
turition any  easier,  for  though  the  outlet  is  a  little  larger  than  in  the  latter 
animal,  yet  this  advantage  is  counterbalanced  by  the  length  of  the  pelvic 
cavity,  the  greater  extent  of  its  bony  walls,  and  the  very  marked  curvature 
of  the  symphysis.  So  it  is  that,  while  it  rarely  happens  that  the  foal  ex- 
periences any  diffculty  in  passing  through  the  pelvis,  once  it  has  fairly  cleared 

*  Girard  thought  that,  in  the  Bitch,  one  of  the  young  in  the  body  of  the  uterus  might  occupy 
this  space  ;  but  Baiuaxd  could  cot  rerify  thin,  all  his  examinations  of  pregnant  animal* 
'which  had  died  before  bringing  furth  their  young  proved  the  body  of  the  uterus  to  be  quite 
empty. 
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the  inlet,  it  ia  not  at  all  infrequent  far  the  calf  to  become  fixed  in  the  pelvis, 
And  Id  ttmeia  there  unless  removed  by  artificial  means. 

It  ig  ilto  to  bo  noted  that  the  floor  of  the  pelvic  cavity  is  on  a  laiich 
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higher  level  than  that  of  the  abdomen  ;  so  that  a  kind  of  steep  step  has  to 
le  ascended  by  the  calf  before  it  can  enter  this  passage ;  consequently,  it  often 
treauina  Sxed  against  this  upper  level  at  the  inlet 

Shiep  and  OoaL 
With  these  animals  the  pelvis  does  not  differ  to  any  notable  extent — except, 
■of  couTBe,  in  size — from  that  of  the  Cow.  The  si/mpkysis  ia  nearly  rectilinear 
in  iU  direction,  and  its  ossification  occura  at  a  very  much  later  period  than 
in  iLe  Cow  or  Mare ;  this  allows  the  diameters  of  Iho  pelvic  cavity  to  be  in- 
■creasetl  during  parturition,  and  accounts  for  the  rarity  of  difficult  births  in  the 
Sheep  and  Goat 

Pis- 
The  general  conformation  of  the  pelvis  in  the  Pig  is  not  unlike  that  of 
nmiDanta,  except  that  the  soo'o-rerte&ru/  anghot  "promontory  of  the  sacrum" 
i«  more  salient,  the  canal  longer,  the  pla-M  of  its  anterior  circumference 
more  oiJiqiie,  and  the  direction  of  the  ischio-pubk  symphysis  perfectly  rec- 
tilinear. The  pelvic  catity  ia  very  large  in  proportion  to  the  size  of  the  young 
■St  birth ;  therefore  it  is  that  accidents  are  very  rare  during  the  act  of 
parturition. 

BUch  and  Cat. 
In  tbese  creatures  the  sacro-verUbral  angle  is  still  more  marked,  and 
diminishes  the  inlet  of  the  pelvis  to  a  notable  extent ;  the  direction  of  the 
symphysiB  is  rectilinear,  and  the  general  outline  of  the  pelvic  cavity  is  nearly 
eyliodncal.  The  iadiiam,  immediately  above  the  obturator  foramen,  rises 
Abruptly  to  almost  a  right  angle ;  this  is  the  narrowest  port  of  the  canal,  and 
here  it  is  that  the  passage  of  the  fcetus  is  obstructed  in  small  females,  which 
have  been  impregnated  by  large  dogs.  It  must  be  remarked,  however,  that 
the  late,  and  often  incomplete,  ossification  of  the  symphysis  allows  a  certain 
amount  of  dilatation  of  the  canal,  and  renders  the  passage  of  a  comparatively 
luge  fcctos  possible. 
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SECTIOS  IT.— CAPACITY  OF  THE  PELVIS  OE  PELTIMETKT. 
"We  have  already  cosuallj  alluded  to  the  capacity  of  the  pelvic  cavity  Id 

the  larger  domesticated  animals,  and  to  its  diameters ;  and  it  will  be  inferred 
that  these  must  vary  with  the  different  sizes  existing  in  the  JIate,  Cow,  Pig, 
and  Bitch,  though  in  others  which  are  generally  of  uniform  volume — as  the 
Sheep,  Goat,  Asa,  and  Cat — the  pelvis  does  not  offer  much  diversity.  In  this 
respect  the  latter  species  resemble  mankind,  in  the  female  of  which  a  dif- 
ference in  size  does  not  make  much  difference  in  pelvic  dimensions  :  half  an 
inch  probably  covering  the  variations.  But  in  the  Mare  or  Cow,  if  we  om- 
pare  a  small  with  a  largo  animal,  this  difference  in  diameters  may  extend  to 
nearly  two  or  three  inches. 

The  subject  oi pelvimetry  is  very  important  to  the  acanidieiir  of  the  haman 
species,  as  the  female  pelvis  is  particularly  liable  to  be  deformed  or  defective 
in  its  proportions.  It  is  not  nearly  of  so  much  moment  to  the  veterinary 
ohatetriat,  as  the  head  of  young  animals  generally  experiences  no  difficulty  la 
passing  throuj;h  the  pelvic  cavity,  except  sometimes  in  the  carnivora  or  in 
cases  of  hydrocephalus ;  and  also  because  the  less  value  of  animal  life  leads 
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the  operator,  when  in  difficulties,  to  sacrifice  the  fc^tus  rather  than  endanger 
the  existence  or  value  of  the  mother. 

It  if,  nevertheless,  useful  to  know  the  diametera  of  the  pelvis  of  different 
animals,  in  order  not  only  to  fully  understand  the  mechanism  of  parturition, 
but  also  with  regard  to  the  indications  it  may  furnish  in  many  cases  of 
dystokia. 

We  have  shown  that  the  pelvic  canal  in  the  large  and  small  herhivors  is 
fomewhat  of  an  oval  shape,  tlie  narrowest  part  being  above,  and  the  widest 
below  ;  and  that  in  the  camivora  it  is  somewhat  cyhndrical.  This  differencft 
in  outline  is  conformable  with  the  shape-  of  the  fcetal  thorax,  which  in  the 
former  is  deeper  than  it  is  wide,  particularly  at  the  period  of  birth.  During 
parturition,  the  fcetus  of  herbivorous  animals  is  so  placed,  generally,  that  the 
withers  and  shoulders  are  towards  the-roof  oi  superior  plane  of  the  pelvis; 
while  the  sternum  and  anterior  limba,  which  form  a  lai^r  mass,  rest  on 
the  floor  or  inferior  plane.  The  passage  of  the  thorax  of  the  foetus  in  theee 
animals  is,  apart  &om  other  causes,  the  chief  difficulty  in  partniition.     In 


THE  PELVIS.  21 

the  human  female,  it  is  the  head  of  the  foetus.  The  thorax  of  the  caroivor- 
ous  foetus  is  not  nearly  so  deep,  comparatively;  it  is  therefore  better 
adapted  to  pass  through  the  nearly  circular  canal. 

The  term  diameter,  in  obstetrics,  is  employed  to  designate  the  distance. be- 
tween certain  points  in  the  pelvic  cavity,  and  by  which,  practically,  we  may 
compare  the  capacity  of  that  space  with  the  volume  of  the  largest  part  of  the 
foetus  that  has  to  pass  through  it. 

In  the  human  species,  four  diameters  are  usually  given  for  the  inlet  and 
outlet  of  the  pelvis,  and  some  veterinarians  also  furnish  these  measurements. 
They  are :  (1)  a  vertical  or  saci'O-pubic,  from  the  sacro-lumbar  articulation  to 
the  ischio-pubic  symphysis;  (2)  a  transverse,  passing  between  the  most  concave 
portion  of  the  ilia ;  and  (3,  4)  two  oblique,  from  the  ilio-pectineal  line  of  one 
€ide  to  the  sacro-articulation  of  the  other. 

Chauvean,  in  his  measurements  of  the  Horse's  pelvis,  gives  these  four 
measurements  for  the  inlet  (mean  vertical,  8^  inches  \  transverse,  8^  inches  ; 
oblique,  8^  inches) :  but  for  the  ovMet  only  the  vertical  and  transverse  (mean 
vertical,  6|  inches ;  transverse,  7  inches).  Kainard,  for  the  iiUet,  gives  three 
diameters :  (1)  a  supero-inferiar,  from  the  sacro-lumbar  articulation  to  the 
anterior  border  of  the  ischio-pubic  symphysis;  (2)  a  transverse,  from  the 
inner  surface  of  the  cotyloid  angle  on  one  side  to  the  same  point  on  the 
opposite  side ;  (3)  a  vertical,  from  the  middle  of  the  sacrum  to  the  ischio- 
pubic  symphysis  in  the  larger  animals,  and  to  the  sacro-coccygeal  articula- 
tion in  the  smaller.  But  for  the  outlet,  he  has  only  two  diameters  :  (1)  a 
vertical,  from  the  posterior  part  of  the  ischio-pubic  symphysis  perpendicu- 
larly to  the  sacrum  or  its  prolongation,  the  coccyx ;  (2)  a  transverse,  from  one 
ischial  tuberosity  to  the  other. 

The  most  important  diameter  is  certainly  that  between  the  middle  of  the 
sacnun  and  the  ischio-pubic  symphysis  in  the  larger  animals,  and  the  sacro- 
<K)ccygeal  articulation  and  ischio-pubic  symphysis  in  the  smaller  creatures. 
For  it  must  be  remembered  that  the  pelvis  of  the  domesticated  animals  offers 
a  very  inclined  plane,  and  if,  placing  it  in  the  position  of  the  human  pelvis, 
we  draw  a  horizontal  line  from  the  symphysis  towards  the  spine,  it  will  be 
found  that  this  line  does  not  touch  the  sacro-lumbar  articulation,  but  the 
middle  of  the  sacrum  in  the  large,  and  the  sacro-coccygeal  articulation  in  the 
smaller  animals.  This  point  is  the  narrowest  through  which  the  foetus  has 
to  pass,  and  in  which  it  will  meet  most  resistance ;  for  while  the  top  of  its 
shoulder  is  towards  the  sacrum,  its  chest  is  resting  on  the  pubis.  So  that  it 
may  be  said  that  this  is  really  the  first  solid  resistance  to  be  overcome  in 
parturition. 

Considering  the  variations  in  size  in  some  species,  it  is  not  possible  to 
give  general  measurements  for  all ;  but  we  may  follow  the  example  of  Rai- 
nard,  and  give  average  diameters  for  different-sized  animals.  These  are 
tabulated  as  follows;  the  last  column,  headed  "  Symphysis,"  gives  the  length 
of  the  floor  of  the  pelvis. 


22 


OBSTETRICAL  ANATOMY. 


Spocios. 

Height. 

OPENINGS. 

1 

♦ 
1 

ISl.KT. 

Outlet. 

1 

i 

Diameters. 

Measures. 

Diameters. 

Measures. 

Symjihysis. 

Horse 

15  hands 

Snpero-inferior  94  in. 
Vertical             \^i  in. 
Transverse        .^i  to  9J  in. 

Vertical 
Transverse 

^T^in. 
7iin. 

9to9iin. 

14  hands 

Supero-inferiorlOJ  to  9i  in. 
Vertical              8^  in. 
Transverse         S^'o  to  9  in. 

Vertical 
Transverse 

6to6iin. 
6t^  to  7  in. 

1 

1 

12  hands 

Supero-inferior  S^'^  to  G^  in. 
Vertical             ,7, "a  in- 
Transverse        ,  7i  to  7  »>  in. 

Vertical 
Transverse 

^ij  to  4^0  in. 
5t5  to  5i  in. 

7i*G  to  Ik 
in. 

j 

Ass 

Middle 
size 

Snpero-inferior  7)'*a  in. 
Vertical              5^"j,  in. 
Transverse         4/5  in. 

Vertical 
Transverse 

3i'u  in.      i 

Cow 

Middle 
size 

Snpero-inferior  %^^  in. 
Vertical              7Vu  >"■ 
Transverse         7Vo  i*»- 

Vertical 
Transverse 

7^0  in. 
74  in. 

^in. 

Sheep 

Ordinary 
size 

Supero-inferior  4i^,  in. 
Vertical              2^-  in. 
Transverse         Si'^  in. 

Vertical 
Transverse 

34  in.  (varies) 
2^*0  in. 

2  in. 

Goat 

Middle 
size 

Supero-inferior  ,4£  in. 
Vertical             '2^  in. 

Transverse        '3i  in. 

1  ' 

Vertical 
Transverse 

2 J  in.                '2^  in.        | 
2|  in.                                 ' 

1 

'Pig 

27i  in. 
Tiength 
from 
snout  to 
tail,  54$ 
in. 

Supero-inferior 

V^ertical 

Transverse 

4  in. 
3i*„in. 
Si'ii  iiL 

Vertical 
Transverse 

^T^in. 
4  in. 

4  in.          1 

Dog 

Large 

Supero-inferior  2i  in, 
Vertical             2  in. 
Transverse         2  in. 

Vertical 
Transverse 

2^  in.                ,2  in. 

2  in.                                    » 

i         ! 

Small 

Supero-inferior 

Vertical 

Transverse 

2  in. 

li*b  in. 
l|*otol^«^in. 

Vertical 
Transverse 

2  in.                  .1 1^0  in. 
l^in. 

! 

Cat     * 

Ordinary 
size 

Supero-inferior 

Vertical 

Transverse 

2iin. 
2  in. 
l^in. 

Vertical 
Transverse 

2Jin.                 lT*oin. 
Ito  in- 

Some  veterinarians,  however,  who  have  Tnade  this  subject  an  almost 
special  study,  only  specify  two  diameters,  the  supero-inferior  or  saa'o-pubic, 
and  the  transverse  or  bisHiac.  The  following  are  the  measurements  fuiy 
nished  by  four  of  these  authorities  : 
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2a 


MABE. 


Baumeister 

Diioneten. 

ftnd 
Bueff. 

Canten- 
Uamia. 

Arlolng. 

Saint- 
Cyr. 

Remarki. 

Iklet. 

Inches. 

Inches.  Inches. 

Inches. 

Sopero-infehor  Diameter  9  to  10 

9i 

9 

8|* 

*The  avera£;e  of  28  measure- 
ments of  Mares  varying 

from  13i  to  16*1  handa 

in  height. 

Tnnayene  Duuneter 

11  to  12i 

9i 

9i 

8i'o+ 

fXhe  average  of  25  measure- 
ments as  above. 

Outlet. 

Snpero-inferior  Diameter  9  to  10 

7i 

7 

— 

t 

Transverse  Diameter 

|9 

64 

7§ 

— 

COW. 


Diameters. 


.Baumeister] 

and        Carsten- 


Rueff. 


Uanns. 


Arloing. 


Inlet. 
Snpero-inferior  Diameter 

Transverse  Diameter 

Outlet. 
Snpero-inferior  Diameter 
Transverse  Diameter 


Inches. 
9to9i 

6Jto78 


9 
9 


Inches. 'Inches. 
8i 


Inches. 
lOi* 

7i+ 


64 


I  - 


Remarks. 


*The  average  of  5  measure- 
ments of  Cows  of  diffe- 
rent sizes  and  breeds. 

tibid. 


It  wiU  be  seen  from  these  measurements  that  no  great  practical  utility  can 
be  derived  from  pelvimetry,  so  far  as  averages  are  concerned  ;  as  the  diameters 
of  the  pelvis  must  vary  with  the  size  and  other  peculiarities  in  an  animals 
conformation ;  so  that  we  may  have  considerable  differences.  In  the  Mare 
alone,  Saint-Cyr  found  a  difference  in  the  snpero-inferior  diameter  of  2| 
inches,  and  in  the  transverse  diameter  of  2^  inches. 

With  the  view  of  determining  the*  capacity  of  the  pelvis  of  the  living 
animal  at  a  given  time,  exUmal  jpdvimeiry  has  been  resorted  to.  This  con- 
sists in  ascertaining  the  distance  between  the  angles  of  the  haunch  on  each 
aide,  that  between  the  two  ischial  tuberosities,  and  that  between  the  coxo- 
femoral  articulation  and  the  highest  part  of  the  croup.  To  find  out  the  first, 
a  piece  of  wood  is  placed  vertically  against  each  haunch,  and  the  space  be- 
tween them  is  measured;  for  the  second,  a  tape  measures  the  distance 
between  the  ischial  tuberosities ;  and  for  the  third,  a  piece  of  wood  is  placed 
horizontally  across  the  summit  of  the  croup,  while  another  ia  laid  in  the  same 
direction  along  the  trochanter  and  the  ischial  tuberosity,  the  vertical  distance 
between  the  two  pieces  giving  the  measurement.  Taking  into  consideration 
the  shape  of  the  pelvis,  it  has  been  calculated  that  the  transverse  diameter 
of  the  outlet  should  be  nearly  equal  to  one-fourth  of  the  distance  between  the 
haunches  added  to  that  between  the  ischial  tuberosities ;  wlule  the  supero- 
inferior  diameter  of  the  outlet  is  supposed  to  be  equal  to  three-fourths  of  the 
vertical  distance  separating  the  coxo-femoral  articulation  from  the  summit  of 
the  croup.  These  measurements  only  give  the  supposed  diameters  of  the 
outlet;  but  Arloing,  who  has  devoted  much  attention  to  pelvimetry  in 
animals,  points  out  the  means  whereby  the  diameters  of  the  inlet  may  be 
attained.* 

*  The  fldcnlaiionsandmesittremenls  sre  giTsn  in  Saiat-C/r's  "Traits  d'ObsUtriqae  V^Uri- 
Bsire,"  p.  SL 
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This  method  is,  however,  so  complicated  and  unsatisfactory,  that  it  lequires 
further  elaboration  before  it  can  be  recognised  as  useful  and  reliable. 

Saint-Cyr  has  endeavoured,  in  a  somewhat  similar  manner,  to  arrive  at 
-some  criterion  as  to  the  diameters  of  the  inlet  of  the  pelvis — which  is, 
after  all,  the  most  important  in  parturition — in  the  living  animaL  For  the 
^acro-puinc  diameter,  he  has  taken  for  guide  the  height  of  tiu  Mare^  supposing 
that  the  two  should  be  nearly  always  constant  in  their  relations ;  and  to  fix 
this  relation,  the  diameter  was  measured  in  twenty-eight  animals  of  various 
-sizes.  Taking  the  average  of  these  twenty-eight  measurements,  and  dividing 
it  by  the  average  of  the  heights,  the  quotient  obtained  gave  the  co-effident^ 
by  which  it  was  necessary  to  multiply  the  height  of  any  Mare  to  find  the 
fiacro-pubic  diameter  of  its  pelvis.  For  the  transverse  or  Us-iliac  diameter^ 
the  width  of  the  croup  measured  between  the  external  angles  of  the  ilia 
{taken  by  a  tape),  or  between  the  coxo-femoral  articulations  (taken  by  a  laige 
pair  of  compasses),  was  adopted.  But  it  was  soon  discovered  that  one  and 
the  same  co- efficient  would  not  serve  for  all  cases ;  as  in  common-bred 
lymphatic  horses,  the  bones  are  large,  the  soft  textures  abundant,  and  the 
pelvic  cavity  less  than  would  be  surmised  from  the  width  of  the  croup ; 
while  in  those  which  are  well-bred,  the  bones  are  smaller  and  denser,  the 
soft  tissues  more  condensed,  and  the  pelvic  space  large,  comparatively  speak- 
ing.    So  that  the  co-efficient  had  to  be  less  in  the  latter  than  the  former. 

The  results  of  Saint-Cyr's  measurements  and  calculations  are  fairly  re- 
liable ;  and  the  external  measurements  do  not  dififer  very  widely  in  their 
indications  from  those  furnished  by  actual  measurement  of  the  pelvic 
cavity. 

This  method,  however,  even  when  accepted  as  perfectly  reliable,  only  fur- 
nishes us  with  the  dimensions  of  the  well-formed  normal  pelvis  ;  it  gives  no 
information  with  regard  to  internal  deformities,  for  the  estimation  of  which 
it  is  necessary  to  have  recourse  to  "  direct  exploration,"  either  through  the 
vagina  or  rectum,  by  which  we  may  not  only  discover  the  character,  but  also, 
approximately,  the  extent  of  the  deformity.  '' Internal  pelvimetry"  may 
also  be  resorted  to  in  this  way  ;  and  in  practice,  after  a  little  experience,  it 
will  be  found  sufficiently  simple  and  trustworthy  to  be  of  much  service.  This 
internal  measurement  of  the  pelvic  cavity  cannot  be  satisfactorily  made  by 
means  of  compasses  or  other  instruments  in  the  living  animal,  as  in  woman  ; 
but  the  hand  may  be  successfully  employed  in  ascertaining  the  different 
diameters  by  spans — as  the  thumb  from  the  index,  to  the  middle  finger,  and 
even  widely  spread  to  the  little  finger:  the  distance  between  these  being  pre- 
viously known,  we  may  readily  ascertain  with  sufficient  accuracy  the  diame- 
trical capacity  of  the  pelvis. 

The  axis  of  the  pelvis  is  the  term  given  to  an  imaginary  line  drawn  through 
the  canal  of  the  region  from  before  to  behind,  at  an  equal  distance  from  the 
circumference.  In  the  human  pelvis  there  are  two  axes — ^those  of  the  upper 
and  lower  outlet,  and  a  knowledge  of  them  is  of  much  importance  in  mid- 
wifery ;  they  form  an  obtuse  angle  with  each  other,  and  when  combined  with 
the  inclination  of  the  pelvis,  we  observe  that  the  direction  the  human  foetus 
must  take  is  somewhat  tortuous  or  curved.  In  animals  there  is  only  one 
axis,  and  that  is  almost  rectilinear :  the  sacro-vertebral  angle  or  **  promon- 
tory "  being  comparatively  little  developed,  and  the  sacrum  passing  almost  in 
a  direct  line  from  the  vertebral  column.  This  rectilinear  direction  of  the 
pelvic  axis  is  greatly  to  the  advantage  of  animals  during  parturition ;  so  that 
the  axis  of  this  canal  requires  but  little  notice  from  the  veterinary  obstetrist, 
except  when  the  passage  is  very  constricted. 
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DiPFSRBNCBS   IN    THE   PeLVIB    ACCORDING   TO   SeS. 

There  i«  a  considerable  difference  in  the  size  and  conformation  of  the  malt 
Mid  female  pelvis  in  the  domesticated  animalB,  the  latter  heiog  larger  in  every 
:sense,  but  more  particularly  in  ita  traosveree  diameter.     These  diffeiences 
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have  only  lieen  carefully  studied  in  the  equine  species,  but  they  esist  in  a 
r  somewhat  similar  degree  in  the  pelvia  of  other  species. 

In  the  Mare,  in  addition   to   the  pelvis  being  wider  than  that  of  the 


Feltii  □>  HOSIE. 

Horse,  the  inlet  is  much  larger,  the  ileo-pectineal  crcste  are  further  apart, 
and  the  distance  between  the  lower  iace  of  the  sacrum  and  the  anterior 
border  of  the  pubis  ia  much  greater,  the  ilia  and  pubis  being  broader  and 
.inore  concave.  On  the  upper  surface  of  the  Mare's  pelvis,  the  sacro-sciatic 
-notches  are  veiy  deep  ;  the  inner  border  of  the  "ilium  forma  a  very  concave 
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line,  and  the  ischiatic  spines  are  widely  separated.  The  floor  of  the  pelvis- 
is  wide,  and  the  bones  composing  it  have  a  tendency  to  assume  the  same 
horizontal  direction.  In  the  Horse,  the  ischiatic  border  does  not  describe  a. 
regular  curve ;  it  is  composed  of  two  nearly  straight  portions,  which  unite 
where  the  neck  of  the  ilium  begins.  The  supra-cotyloid  crests  are  not  much 
separated,  and  are  turned  outwards,  and  the  two  portions  of  the  floor  of  the 
canal  are  directed  very  obliquely  downwards  and  inwards.  In  the  Mare,  the 
ischial  arch  is  wider  than  in  the  Horse,  and  forms  a  regular  curve  in  joining, 
the  tuber  ischii ;  while  in  the  Horse,  these  tuberosities  are  not  nearly  so  wide 
apart,  and  the  ischial  arch  forms  a  somewhat  acute  angle,  the  mai^n  of' 
which  is  nearly  straight.  The  obturator  foramina  are  also  large  and  almost  cir- 
cular in  the  Mare,  wMle  they  are  small  and  oval  in  the  Horse;  the  ischio-pubic 
symphysis  is  farther  from  the  cotyloid  cavities  in  the  former  than  in  the  latter. 

The  sacrum  is  also  broader  and  longer  in  the  Mare,  and  in  the  majority  of 
animals  it  is  more  concave  from  before  to  behind.  The  first  coccygeal  vertebras 
are  larger  and  more  flexible,  and  carried  at  a  greater  elevation  than  in  the  Horse. 

This  diiference  of  conformation  in  the  pelvis  of  the  Mare  is  adapted  to  the 
passage  of  the  foetus  through  the  canal,  and  it  causes  the  animal  to  appear 
lower  in  the  forehand  than  the  Horse,  in  which  the  croup  is  not  so  high.    It> 
is  rare  to  find  a  Mare  which  has  the  croup  so  square  as  the  Stallion,  the  hind 
quarter  of  which  is  almost  equal  in  depth,  breadth,  and  length. 

The  width  of  the  pelvis  of  the  Mare,  as  before  observed,  produces  a  rock- 
ing motion  during  progression,  and  this  is  all  the  more  marked  as  the  animal 
has  been  frequently  bred  from ;  for  the  same  reason  the  speed  is  not  so  great, 
and  Mares  which  have  had  several  foals  are  not  well  adapted  for  the  circus. 

The  differences  between  the  pelvis  of  the  Mare  and  Horse  are  sometimes 
noticeable  at  birth ;  but  they  are  generally  most  apparent  when  the  adult 
period  has  been  reached,  and  the  body  has  acquired  its  definitive  form.     In. 
both  sexes,  the  supero-inferior  diameter  of  the  inlet  is  greater  than  the  trans- 
verse in  early  life. 

Some  idea  of  the  difference  in  the  dimensions  of  the  pelvic  cavity  in  the 
Mare  and  Horse,  may  be  obtained  from  the  following  measurements  of  two 
animals  about  the  same  in  size  : 


Mare 
Horse 

Vertical  Diametbks. 

Horizontal  Diameteks.        \ 

Between  the 

Sacrum  and 

Pubis. 

Between  the 

Sacrum  and 

Ischium. 

Between  the 
Pectineal  Ridges. 

• 

Between  the 
Ischial  Spines. 

1 

9  inches. 
8      » 

6^  inches. 
6^      » 

9|  inches. 
8        „ 

71  inches. 

i 

The  differences  between  the  pelvis  of  the  two  sexes  are,  perhaps,  not  so 
marked  in  the  smaller  domesticated  animals  until  the  female  has  brought 
forth  young  several  times. 


CHAPTER  IL 
Female  GtoneratiTe  Organs. 


Thb  genital  organs  of  the  female  are  much  more  complicated  than  those  of  ~ 
the  male^  from  the  far  greater  share  they  take  in  the  process  of  generation.. 
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They  are  nanally  described  according  to  their  situation — as  external  ond  in- 
ternal;  or  from  their  function — aa  cffpuh,tive  and  formative. 

Proceeding  from  the  exterior  tn  the  interior,  these  organs  mny  be  enume- 
rated aa  follows  :  the  vulva  and  mamjiue  or  mammary  glavds,  the  vagina,  uterus, 
fallt^fian  tubes,  and  ovaries.  'We  will  describe  these  in  the  above- inention<Kl 
order,  taking  the  Mare  again  as  the  type,  and  indicating  the  differences  in 
the  other  domesticated  animals. 

SECTION  L— ESTEENAL  GESEfiiTIVE  OEOANS. 

The  Vulva. 
The  external  orifice  of  the  generative  oi^ans,  the  iiilra,  appears  as  a  ver- 
tically elongated  slit,  situated  beneath  the  anus,  between  the  perineum  and 
ischial  arch  and  the  posterior  margin  of  the  two  hind  qviarters.  It  presents 
two  thick  lips  oi  labia,  ajid  Iko  con,missures,  externally  ;  and  internally,  it  forms 
a  cavity  which  is  confounded  with  tbatof  the  vagina,  and  extends  beyond  tlio 
meatus  uiiuaritts.  The  limit  between  the  vulva  and  vagiua  is  not  perceptible 
in  the  adult,  but  is  always  ron<ipicuou3  m  the  fcvtus. 


Fig.  la. 

The  Gibbk^tiyi  Oboub  oi 


TUB  Mabi  »  Mh. 


1,  Bo>lToftlMUI«'iui2,E,  Carnuaof  tlieUleriu;  3,  Tapna; 
6.  Bptiinelcror  Ibe  Aiiui :  T.  UoniHctor  Miucia  af  llis 
VAgmt :  9.  Onr;  ud  Fimbiiated  Bod;  ;  10,  Fallopian  Tl 
Brout  Ligunent. 


1  Bladder;  6,  K«tum 

VuUa ;   B.   Bulb   :C  th. 
itw  :  11,  Eidar*  ;  13.  IS 


Tbo  lips  {labia  vulv<r)  are  asually  in  contact,  and  they,  with  the  opening 
which  separates  them  (rima  vrdvie),  vary  in  size  according  to  age  and  con- 
dition. They  ore  slightly  prominent  and  thick,  being  composed  of  firm, 
flexible,  and  elastic  tissue,  which  is  covered  with  a  fine,  smooth,  unctuoua 
skin  destitute  of  hair,  but  rich  in  pigment  in  the  majority  of  animals.  Inter- 
nally, they  are  coverod  by  mucous  membrane,  a  continuation  of  that  lining 
the  va^nu,  and  which  is  constantly  lubricated  by  a  greasy  mucus  possessing 
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A  special  odour,  according  to  the  species  of  animal ;  on  the  free  border  of 
the  vnlva,  this  membrane  and  the  skin  meet.* 

At  the  junction  of  the  labia  above  and  below  are  the  commissures^  due  to 
this  junction.  The  superior  commissure  is  situated  close  to  the  anus,  from 
which  it  is  only  separated  by  a  narrow  space — ^the  perineum.  It  is  very 
-angular,  and  corresponds  to  the  fourchette  in  woman.  The  inferior  commissure 
is  obtuse,  rounded  and  more  voluminous ;  it  lodges  the  clitoris,  and  is  situ- 
ated immediately  above  the  raplie.  The  cavity  of  the  vulva  sometimes  con- 
tains the  hym^n^  which  separates  it  from  the  vagina  at  a  certain  period  of 
life;  it  also  contains  the  meatus  uniiarius  and  its  valve,  as  well  as  the 
clitoris. 

The  structure  of  the  vulva  consists  of  the  mucous  membrane  lining  its  in- 
terior, and  which  is  covered  by  pavement  epithelium ;  an  erecticle  structure 
•connected  with  it,  named  the  vaginal  bulb;  two  constrictor  muscles;  two 
muscular  ligaments,  fascia:,  etc.  The  mucous  membrarte  is  continuous  with 
that  of  the  vagina  and  bladder ;  it  is  usually  of  a  pink  or  rosy  tint,  but  at 
the  period  of  oestrum  it  has  a  bright-red  hue.  Near  the  margin  of  the  labia 
it  frequently  shows  black  pigmentary  patches,  which  give  it  a  marbled  appear- 
ance. It  is  provided  with  numerous  mucous  follicles  and  sebaceous  glands  ; 
the  latter  are  chiefly  found  near  the  free  border,  and  particularly  around  the 
•clitoris  and  the  space  between  it  and  the  inferior  commissure,  where  they 
aggregate  to  form  several  small  sinuses.  This  membrane  is  also  furnished 
with  great  numbers  of  papillao.  The  vaginal  bulb  is  wholly  composed  of 
•erectile  tissue  with  wide  spaces,  which  constitutes  the  plexus  retiformis. 
This  tissue  passes  from  the  base  of  the  clitoris  to  the  sides  of  th^  vulva, 
where  it  terminates  in  a  round  salient  or  ring-like  lobe.  Covered  by  the 
posterior  constrictor  of  the  vulva,  this  bulb  communicates  inferiorly  with 
the  cavernous  veins,  and  the  afflux  of  blood  into  its  meshes  diminishes  the 
capacity  of  the  vulva ;  thereby  concurring  to  render  the  co-aptation  of  the 
•copulatory  organs  more  complete  during  coition. 

The  muscles  of  the  vulva  are  constrictors— an  anterior  and  posterior — and 
are  voluntary.  The  anterior  constrictor  is  analogous  to  Wilson's  muscle  in 
the  ma]e,  and  is  formed  of  arciform  fibres  which  surround  the  sides  and 
lower  part  of  the  vagina  at  its  commencement,  its  extremities  being  con- 
tinued by  means  of  aponeurotic  fasciculi  as  far  as  the  sides  of  the  rectum, 
where  they  disappear.  Posteriorly,  this  muscle  is  confounded  with  the  next 
to  be  described.  The  posterior  constrictor  (constiictor  cunni)  is  analogous  to 
the  constrictor  of  the  vagina,  and  forms  a  real  sphincter;  it  is  comprised  within 
the  substance  of  the  lips  of  the  vulva.  Superiorly,  its  fibres  are  mixed  with 
those  of  the  anal  sphincter,  and  are  attached  to  the  sacrum  by  means  of  the 
suspensory  ligaments.  Inferiorly,  the  most  forward  are  fixed  to  the  base  of 
the  clitoris,  and  the  middle  are  prolonged  to  both  sides  of  the  thighs,  where 
they  are  inserted  into  the  skin.  Inwardly,  this  muscle  is  in  relation  with 
the  vaginal  bulb  and  the  mucous  membrane  of  the  vulva.  Its  external  face 
is  separated  from  the  skin  of  the  lips  by  a  very  vascular  cellulo-fibrous  tissue, 
which  is  capable  of  contracting,  and  in  the  midst  of  which  are  observed  some 
isolated  red  muscular  fasciculi — given  off  from  the  principal  muscle. 

The  posterior  constiictor  of  the  vulva  is  very  powerful,  and  in  acting 
during  copulation,  contracts  the  vagina  and  compresses  the  penis ;  by  reason 
•of  its  attachment  to  the  clitoris,  when  it  acts  it  erects  that  oigan.  In  Mares 

*  Tho  two  lipi  correspond  to  the  lahia  wtajora  of  women  ;  there  are  no  IMa  minora  in 

4inimel«. 


EXTERNAL  GENERATIVE  ORGANS,  29- 

▼hicb  are  ratting,  the  movements  of  the  clitoris  are  frequent,  and  it  then 
projects  oatvards ;  this  is  particularly  observed  after  micturition,  and  in  this 
case  the  fibres  of  the  constrictor  attached  to  the  clitoris  elevate  the  latter  by 
acting  on  its  base,  those  fibres  which  are  inserted  into  the  skin  of  the  thighs- 
depressing  the  inferior  commissure  of  the  vulva,  which  exposes  that  very 
sensitive  erectile  body  lodged  in  this  space. 

The  miLscular  ligaments  of  the  vulva  in  reality  correspond  to  the  ligamen- 
turn  suq^ensorium  of  the  penis  in  the  male ;  they  arise  fbom  the  lower  face  of 
the  sacrum,  and  descend  as  flat  bands  until  they  unite  beneath  the  rectum, 
when  they  pass  in  several  fasciculi  into  the  lips  of  this  part,  and  mix  with 
the  fibres  of  the  posterior  constrictor.  They  are  composed  of  non-striated 
fibres.  The  skin^  as  already  mentioned,  is  very  fine  and  thin,  black  in  the 
great  majority  of  Mares,  has  scarcely  any  hair,  and  is  very  unctuous,  odorous, 
and  elastic.  The  bulk  of  the  vulva  is  made  up  of  subcutaneous  fascia,  to- 
which  the  skin  closely  adheres ;  as  well  as  adipose  and  connective  tissue,. 
and  bloodvessels  and  nerves. 

The  clUoris  is  an  exact,  but  miniature,  counterpart  of  the  corpus  caver- 
nosum  of  the  male  penis.  From  two  to  three  inches  in  length,  this  body 
commences  by  two  roots  attached  to  the  ischial  arch,  and  which  are  covered 
by  a  rudimentary  ischio-cavemous  muscle.  After  being  fixed  to  the  ischial 
symphysis,  by  means  of  a  suspensory  ligament  similar  to  that  of  the  male, 
it  passes  backward  and  projects  into  the  vulvular  cavity,  towards  the  inferior 
commissure,  in  which  it  is  lodged.  Its  free  extremity  is  enveloped  in  a 
mucous  cap — the  prqmtium,  which  is  plicated  in  different  directions ;  and 
towards  the  centre  of  the  tubercle  is  a  follicular  cavity  containing  sebaceous 
matter,  and  which  represents  that  in  the  extremity  of  the  male  penis.  In 
every  respect  the  clitoris  resembles  that  organ,  having  a  fibrous  framework, 
erectile  tisane,  cavernous  vessels  or  "  plexus  retiformis,''  and  a  pair  of  muscles 
— the  erectores  clUoridis.  This  organ  is  more  especially  the  seat  of  venereal 
excitation  during  coition.  It  is  present  in  all  the  domesticated  female 
animals,  and  is  frequently  erected  while  they  are  in  "  heat,"  as  well  as  in  the 
act  of  copulation.  It  is  abundantly  supplied  with  nerves,  which  endow  it 
with  most  acute  sensibility,  and  the  mucous  membrane  enveloping  it  is 
usually  dark  coloured  or  marbled,  though  in  white  horses  it  may  bo 
colourless. 

The  meatus  urinarius  is  the  orifice  of  the  urethra,  which  is  a  very  short 
canal  in  the  female.  This  canal  passes  immediately  beneath  the  anterior 
sphincter  muscle  of  the  vulva,  and  after  a  brief  course  (about  two  inches)  in 
the  textures  composing  the  floor  of  the  vagina,'opens  into  the  vulvular  cavity 
at  from  four  to  six  inches  from  its  exterior.  This  opening,  which  is  on  the  floor 
of  the  cavity,  is  covered  by  a  wide  duplicature  of  the  fining  membrane  that 
acts  as,  and  is  designated,  the  valve  of  the  meatus  or  vagina  (valvtda  vagince) ; 
its  free  border  is  turned  backwards,  and  it  would  thus  appear  to  direct  the 
urine  towards  the  external  opening  of  the  vulva,  and  prevent  its  reflux  into 
the  vagina.  Eainaid  states  that  this  valve  is  more  extensive  as  the  vagina 
is  narrow,  and  consequently  as  the  female  is  young ;  it  has  been  compared 
to  the  hymen  of  woman.  Brugnone  was  of  opinion  that  it  was  attached  to 
the  upper  surftice  of  the  vagina  by  a  small  coid,  and  that  it  was  the  rupture 
of  this  by  the  forced  entrance  of  the  penis  which  caused  the  slight  flow  of 
blood  from  the  vulva  observed  in  Mares  put  to  the  horse  for  the  first  time. 
This  is  no  doubt  the  hymen  to  which  he  refers — a  membrane  found  generally 
in  the  filly,  though  not  often  in  the  Mare,  but  which,  when  present,  separates 
the  valvular  from  the  vaginal  cavity.     This  membrane  forms  a  circular  par- 
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tition,  fixed  by  its  circumference  to  the  vulvo-yaginal  walls  along  with  the 
valve  of  the  meatus,  and  is  perforated  by  one  or  more  openings,  which  are 
sometimes  very  small.  Not  infrequently  old  brood  Mares  show  in  this  situ- 
ation pediculated  appendices,  which  are  the  dMris  of  this  mucous  diaphragm. 

The  urethral  orifice  of  the  Mare  is  wider  than  that  of  the  Horse,  and  will 
readily  admit  a  large  catheter.  In  passing  that  instrument,  it  is  well  to  re- 
member that  the  urethral  canal  curves  forward  and  downward,  and  that  the 
valve  must  be  raised  either  with  the  point  of  the  instrument  or  the  finger 
before  the  passage  can  be  entered. 

In  ordinary  circumstances  the  vulva  is  retracted,  and  with  Mares  which 
have  foaled  several  times,  the  labia  usually  exhibit  as  many  wrinkles  or  folds 
as  parturition  has  been  frequent. 

During  oestrum,  but  especially  towards  the  termination  of  pregnancy,  the 
labia  become  tumified  and  soft,  the  inferior  commissure  descends,  the  vul- 
vular  opening  is  enlarged,  and  from  it  is  discharged  a  quantity  of  tenacious 
stringy  mucus. 

DlFFEREXCES   IN   THE   VuLVA   OF  OTHER  AnIMALS. 

Cow, 

In  the  Cow  the  lips  of  the  vulva  are  larger,  softer,  and  thicker,  and  the 
inferior  commissure,  angular  and  prolonged  into  a  curved  peak,  is  furnished 
with  a  tuft  of  hair.  The  meatus  urinarius  is  disposed  as  in  the  !Mare  ;  but 
in  the  interior  of  the  urethral  canal,  fixed  to  its  lower  aspect,  is  a  valve  whose 
free  margin  is  directed  backwards ;  this  valve  surmounts  a  cul-dt^^ac  about 
the  third  of  an  inch.  This  valve  of  the  canal  must  be  remembered  in  pass- 
ing the  catheter  into  the  bladder.  About  an  inch  within  the  entrance  of  the 
vulva,  and  embedded  within  the  substance  of  its  lips,  are  the  vulvo-vaginal 
<jlands  (glandula  vagina,  S.  Davermyiy  S,  Bartlwlini) — ^large  almond-sliaped 
bodies  whose  widest  extremity  is  directed  upwards,  and  the  narrow  end, 
situated  near  the  clitoro-ischiatic  muscle,  is  prolonged  into  their  excretory 
canals.  These  are  conglomerate  glands,  whose  excretory  ducts  unite  to  form 
a  kind  of  sinus  that  at  last  opens  into  the  vulva,  about  the  third  of  an  inch 
from  the  labia.  The  clUoris  is  longer,  and  more  tortuous  and  slender  than  in 
the  Mare,  and  contains  a  dense  fibrous  nucleus  of  a  spiral  shape.  The 
vaginal  bulb  is  much  more  extensive  than  in  the  Mare,  and  is  continued  to 
the  clitoris,  where  it  is  covered  by  a  thick  muscle,  which  descends  from  the 
extremity  of  the  sacrum,  and  terminates  on  the  clitoris.  The  same  changes 
occur  in  the  vulva  of  the  Cow  as  in  the  Mare  during  oestrum,  and  towards 
the  termination  of  pregnancy ;  the  mucous  secretion  of  the  vagina  is  more 
abundant  in  the  Cow,  however,  and  persists  longer. 

SJieq>. 

In  the  Sheep  which  has  not  copulated,  a  filamentary  band,  stretching 
across  the  constriction  between  the  urogenital  canal  and  the  vagina,  repre- 
sents the  hymen.  The  Malpighian  canals  open  into  that  passage  near  the 
constriction,  and  the  crura  of  the  clitoris  are  enfolded  by  erector  muscles  ; 
while  the  clitoris  itself  protrudes  immediately  within  the  peak  of  the  vulva. 

Pig. 

In  the  Pig,  the  urethra  opens  between  two  longitudinal  ridges ;  but  the 
surface  of  these  and  other  similar  prominences  in  the  urogenital  passage  ia 
interrupted  by  numerous  fine,  wavy,  oblique  furrows.     There  is  no  vaginal 
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^ralve,  as  in  the  other  aDimalfl.  The  clitoris  is  comparatively  small,  and  the 
-inferior  commissure  of  the  vulva  is  still  more  acute  and  pointed  than  in  the 
*Cow  and  ruminants  in  general.  Towards  the  meaius  are  numerous  fine 
points — ^the  openings  of  glands  analogous  to  the  prostates ;  and  on  the 
^des  of  that  orifice  are  two  small  fosssB  surrounded  hy  a  raised  border. 

Bitch  and  Cat. 

In  the  Bitch,  the  vulva  is  triangular,  and  the  inferior  commissure  acute.  The 
^XOoris  is  a  small  tubercle,  and  the  urethra  opens  between  a  little  transverse 
fold  and  the  triangular  flattened  clitoris ;  beyond  which  is  a  second  trans- 
T^erse  cresentic  fold  with  its  concavity  opposite  that  of  the  preceding.  In 
i;he  Cat,  a  small  cartilage  or  bone  exists  in  the  clitoris;  this  is  not  found  in 
any  other  of  the  domesticated  animals. 

The  Perineum  is  the  name  given  to  the  space  betwen  the  superior  com- 
missure of  the  vulva  and  the  lower  margin  of  the  anus.     Its  length  varies  in 
-different  species,  and  in  different-sized  animals  of  the  same  species,  but  it  is 
shorter  in  creatures  which  have  produced  young  than  those  which  have  not. 
It  is  composed  of  various  tissues :  externally  is  the  smooth,  fine,  and  very 
-elastic  skin,  with  the  vertical  prominent  line  passing  down  its  middle — the 
**  raphe ,'^  beneath  this  are  connective  and  adipose  tissue,  and  fascia,  with 
Tarious  muscles,  bloodvessels,  and  nerves. 

The  internal  limits  of  the  vulva  are  defined  by  the  constriction  or  bulb^ 
-which  forms  a  marked  prominence  in  early  life,  but  tends  to  disappear  in 
xelaxed  folds  after  the  animal  has  brought  forth  young  several  times.  The 
'dimensions  of  this  aperture  are  rather  adapted  for  the  passage  of  the  foetus 
than  the  penis ;  though  its  narrowness  is  sometimes  an  obstacle  to  the  deli- 
very of  a  primipara.  The  limbs,  body,  or  head  of  the  foetus  are  at  times 
arrested  at  the  superior  or  perineal  commissure,  which  they  so  distend  as  to 
threaten  rupture  of  that  part  In  emaciated  animals,  and  particularly  Mares, 
the  vulva  is  deeply  retracted  above  the  ischia,  and  consequently  disposes  them 
to  be  injured  in  this  region  during  coitus,  by  the  accidental  introduction  of 
the  male  organ  into  the  anus,  the  mechanical  action  of  which  damages,  and 
may  even  rupture,  the  rectum.  Rainard  alludes  to  several  occurrences  of  this 
kind,  which  terminated  in  the  death  of  the  Mares. 

SECTION  IL— THE  MAMMJE. 

The  mammcBf  or  udders,  may  be  said  to  be  appendices  to  the  external 
organs  of  generation.  They  are  the  glands  destined  to  secrete  the  fluid — 
milk — which  is  to  nourish  the  young  animal  for  some  time  after  birth.  In 
early  life  they  are  rudimentary,  but  become  developed  with  age,  and  attain 
their  full  dimensions  when  the  female  is  capable  of  reproduction  ;  and  espe- 
cially at  the  full  period  of  gestation,  when  their  function  is  about  to  be 
carried  on  actively.  After  parturition  their  largest  development  is  reached, 
and  when  the  young  creature  has  completed  its  term  of  sucking,  they  lose 
their  activity  and  diminish  considerably  in  size.  In  the  Mare  they  are  two 
in  number,  placed  beside  each  other  in  the  inguinal  region,  about  nine  inches 
in  front  of  the  vulva,  where  they  take  the  place  of  the  scrotum  in  the  male. 
Externally,  they  appear  as  two  hemispherical  masses  separated  by  a  shallow 
furrow ;  each  has  in  its  centre,  on  each  side  of  the  mesian  lino,  a  conical, 
slightly  flattened  prolongation  named  the  teat  or  n^jple^  which  is  perforated 
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by  seyeral  orifices  from  which  the  milk  escapes,  and  by  which  the  young 
cieatuie  obtains  that  fluid  by  suction.  The  two  glands  are  retained  in  their 
position  by  the  fine  thin  skin  covering  them,  and  which,  destitute  of  hair  at 
the  extremity  of  the  teats,  though  elsewhere  provided  with  a  soft  short 
down,  is  smooth,  pliable,  and  unctuous  from  the  presence  of  sebiparous  folli- 
cles. At  the  base  of  the  teat  are  a  number  of  small  tubercles,  which  corre- 
spond to  the  areola  of  the  nipple  in  woman  ;  these  are  the  glands. 

The  mammsB  are  also  attached  to  the  abdominal  tunic  by  means  of  several 
wide,  short,  but  elastic  bands,  which  bear  some  analogy  to  the  suspensory 
ligaments  of  the  prepuce  in  the  male. 

In  STRUCTURE  each  udder  offers  an  envelope  of  yellow  elastic  fibrous  tissue, 
glandular  tissue^  the  sinuses  ovgalactophorotisresen'oirs,  and  the  lactiferous  ducts, 
with  excretory  canals  or  milk  ducts. 

The  elastic  envelope,  joined  at  the  mesian  line  with  that  of  the  opposite 
udder,  is  strengthened  by  wide  bands  detached  from  the  tunica  aMominalis  ; 
it  furnishes  from  its  internal  face  numerous  prolongations  which,  crossing  each 
other  in  the  mass  of  the  gland,  form  septa  or  partitions  that  divide  it  into  dis- 
tinct lobes  and  lobules,  which  are  in  this  way  somewhat  independent  of  each 
other ;  so  that  one  or  more  may  be  diseased  or  deranged  in  function,  without 
the  others  being  involved.  Externally,  this  envelope  is  closely  adherent  to 
the  skin,  through  the  medium  of  a  thin  but  dense  layer  of  connective  tissue. 

The  glandular  tissue  offers  the  same  arrangement  as  other  conglomerate 
glands,  and  is  composed  of  acint  or  caecal  vesicles  clustered,  like  grapes  on 
their  stalk,  around  the  tubidi  lactiferi,  or  ultimate  terminations  of  the  excre- 
tory ducts.  These,  commencing  by  culde-'Sac  extremities,  open  into  one 
another  to  form  dilatations  (ampullce),  and  finally  convetge  into  a  number  of 
principal  canals,  which  end  in  the  galactophorous  sinuses  (sinus  lacfsi).  The 
acini  of  the  lobules,  as  well  as  the  ducts,  are  lined  by  polyhedral  epithelium  ;. 
this  becomes  spherical  and  infiltrated  with  fat  during  lactation. 

The  galactophorous  sinuses  or  reservoirs  are  situated  slightly  above  the  base 
of  the  teat,  and  are  generally  two  in  number — one  in  front,  the  other  be- 
hind ;  though  there  are  sometimes  three,  and  even  four.  They  nearly  alwajs- 
communicate  with  each  other,  and  are  prolonged  into  the  teat  by  a  correspond- 
ing number  of  terminal  and  independent  excretory  canals,  whose  orifices  are 
always  very  narrow,  and  are  seen  at  the  free  extremity  of  that  body,  which 
is  obtuse  and  rounded.  Collectively,  these  excretory  canals  are  much  wider 
at  the  base  of  the  teat  than  at  the  extremity ;  the  orifices  are  usually  behind 
each  other,  and  are  about  a  line  apart ;  and  the  canals  and  orifices  are  lined 
by  a  fine  membrane  which  is  continuous  with  the  skin,  the  latter  being 
closely  adherent  at  this  part. 

The  length  of  the  teats  varies  with  use  ;  the  elastic  or  dartoid  tissues  sur- 
lounding  them,  composed  of  non-striated  circular  and  longitudinal  fibres^ 
renders  them  capable  of  a  kind  of  erection,  under  the  influence  of  stimuli. 
The  extremity  of  the  teat  is  well  provided  with  this  tissue,  which  acts  as  a 
sphinctei',  and  prevents  the  passive  flow  of  the  milk. 

Connective  tissue,  bloodvessels,  nerves,  and  absorbents  complete  the 
organisation  of  the  mammse.  The  arteries  are  given  ofl*  from  the  external 
padic ;  the  veins  are  of  two  orders — deep,  which  fbllow  the  arteries,  and  super- 
ficial.    The  nerves  are  derived  from  the  renal  or  mesenteric  plexus. 

As  before  mentioned,  the  mammae  undeigo  remarkable  modifications  at 
the  age  of  puberty  and  the  termination  of  gestation  ;  and  these  changes  have 
reference  not  only  to  their  volume  and  secretion,  but  also  to  their  minute 
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stractare.     In.  the  young  or  virgin  Mare,  they  are  hard,  and  can  scarcely  be 
perceived ;  and  their  dimensions  are  not  much  increased  in  those  which  have 
had  only  one  or  two  foals,  though  the  teats  are  usually  larger  than  before  ; 
but  when  they  have  borne  several  foals,  the  mammsB  continue  somewhat 
enlarged  and  pendulous.     When  gestation  is  not  going  on,  the  glandular  cul- 
de-sacs  are  contracted  and  wasted-looking ;  the  lining  membrane  is  shrivelled 
on  itself,  and  covered  with  only  a  polygonal  epithelium.  At  the  termination  of 
gestation,  however,  the  mammae  assume  the  functions  of  the  uterus  to  a  certain 
extent;  the  vesicles  become  enlarged,  and  new  ones  are  developed;  the  epithe* 
lium  presents  a  sphericle  shape,  is  charged  with  fat  granules,  and  fills  the 
acini ;  the  entire  gland  has  become  progressively,  but  greatly  increased  iik 
size,  and  instead  pf  being  soft  to  the  touch,  it  now  feels  firm.     Shortly  before 
parturition  the  secretion  of  milk  commences,  and  soon  after  that  event  the 
glandular  cavities  become  fully  distended,  and  assume  their  maximum  dimen- 
eions,  which  are  maintained,  with  slight  variations,  during  the  entire  period 
of  lactatioiL     When  this  period  is  terminated,  the  secretion  gradually  ceases, 
and  the  gland  again  assumes  its  quiescent  condition,  and  nearly  its  ordinary 
size.* 

Differences  in  other  Animals.  ' 

Cow, 

In  the  Cow  the  mammsB  are  also  in^nal,  as  in  the  Mare,  and  each  lateral 
mass,  although  enveloped  in  a  single  fibrous  capsule,  is  made  up  of  two  quite 
distinct  glands — or  "  quarters,"  as  they  are  commonly  termed — and  which  can 
be  seen,  or  felt  as  limited  by  a  slight  depression.  Each  gland  has  its  correspond- 
ing teat,  much  more  developed  than  that  of  the  Mare  ;  so  that  this  animal 
reaJly  possesses  four  mammee  and  four  teats.  The  glands  are  compacted  into 
a  roundish  mass,  which  is  more  or  less  pendulous  when  they  are  in  active 
function ;  in  the  centre  of  each,  and  at  the  base  of  the  teat,  there  is  a  single 
large  galactophorous  sinus,  which  is  the  general  confluent  of  all  the  lactiferous 
ducts,  and  which  opens  externally  through  the  teat  by  a  single  excretory 
canaL  This  canal  is  widest  at  its  commencement,  and  narrow  at  its  termina- 
tion at  the  end  of  the  teat.  The  walls  of  the  latter  are  very  thick,  elastic, 
and  retractile.  Not  infrequently,  there  are  found  behind  the  four  teats  one 
or  two  rudimentary  teats,  which  are  generally  imperforate  ;  though  in  very 
rare  instances  they  have  been  observed  to  be  perforate  and  to  yield  milk. 

The  teats  of  the  Cow  are  generally  from  two  and  a  half  to  three  and  a  half 
inches  in  length,  and,  as  has  been  said,  this  length  varies  according  as  the 
animal  has  reared  a  large  or  small  number  of  calves.  The  two  anterior  are 
generally  the  longest,  and  the  corresponding  quarters  furnish  more  Tnillr  than 
the  others.  The  dartoid  tissue  around  the  free  extremity  of  the  teat,  acting 
as  a  sphincter,  prevents  the  passive  escape  of  the  milk  &om  the  orifices  of  the 
excretory  ducts ;  for  if  a  small  canula,  scarcely  larger  than  one  of  these  ducts, 
be  inserted  slightly  beyond  the  orifice,  the  secretion  immediately  flows.  And 
when  the  end  of  a  teat  has  been  incised,  or  when  the  elastic  tissue  of  this 
part  has  been  divided  in  the  performance  of  some  operation,  there  is  no 
longer  any  obstacle  to  the  emission  of  the  milk. 

The  arteries  that  supply  the  mammas  of  the  Cow  with  blood  are  derived 
from  the  external  pudic.  The  branch  of  each  side,  on  reaching  the  lateral 
glands,  divides  into  two  principal  trunks,  one  of  which  goes  to  a  corresponding 

*  In  tha  male  we  find  rudimenfcarf  teats,  which  are  concealed  within  the  prominent  annular 
fold  of  integument  towarda  the  extremity  of  the  prepuce.  They  are  not  always  present,  how- 
ever;  though  they  are  00  in  the  Ass,  which  has  them  hurgely  developed. 
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qnarteT :  that  whict  la  destined  for  the  poeterior  gland  bends  at  a  right  angle 
backwards,  the  branch  for  the  anterior  quaiter^the  largest — descending  per- 
pendicoiarly,  to  became  subdivided  into  nuoierouB  lamuBColes  and  teiroinal 
twiga.    The  veins  and  nerves  are  derived  as  in  the  ^are. 

Id  the  Cow,  the  secretion  of  milk  can  be  excited  and  muntuned  by  r^olar 
"  nulkisg,"  the  only  soaponaion  occurring  before  the  birth  of  another  cal£ 

Shiep  and  Goat 
In  the  Sheep  and  Goat  there  are  only  two  n 
AsB,  though  the;  are  formed  on  the  same  plan  aa  ii 
inguinal,  somewhat  hemispherical  and  voluminous,  _ 
and  each  is  provided  wiUi  a  single  conical,  well-detached  teat.    The  latter 
animal  hcts  sometimes,  in  addition,  two  posterior  rudimentary  teats,  and  the 
galactophorous  sinus  of  each  ordinary  teat  in  this  animal  is  very  large,  the 
walls  of  the  teat  being  thin ;  it  is  capable  of  containing,  in  some  instances, 
nearly  three  ounces  of  milk. 


the  Mare  and 
1  the  Cow.  They  are  also 
particularly  in  the  Goat, 


X,  Lobuts  or  the  HuuM  lSU(d  wilh  uak  ;  B, 
Uiik  Oloboln  ;  C,  ColoMrum:  a,  Ctll  *ith  a 
Tiuble  Nucltiu:  b,  CcUa  from  which  the  Sa- 

„jdnii  bai  dimppMred. , 


•  a,  Prinsipil  jMe\iteti>a»  Dueta ;  t, 

Elutie  or   Dirtoid  TiHue  of  tha 
TtU;  t,  Oiifies  of  the  I^L 


'Inrtie^-.  '8  ^^  mammie  are  ten  or  twelve  in  number,  disposed  by  pairs  in 
'  ^opaffllM  1  '^"^  extending  from  the  inguinal  r^ou  to  beneath  the  thorax, 
and  dwtatffgB.  ^^  ^  inffuinai,  abdominal,  and  theradc  mammie.  They  have 
not,  as  iiiitbeia.  "B^^  animals,  any  sinuses  ;  the  lactiferous  canals  of  each  teat 
joining  dinqtly  ti  '  ^''"''  *  variable  number  of  excretory  ducts,  which  open  at 
the  ftee  oxtr^nvty  .  °^  ^^  ^^^^  ^^  '^"*™  ^^  ***  t®"  orifices.  The  limits  of  each 
gland  is  denoted,  e^  temally,  by  a  slight  vertical  depresaion,  and  a  trifling 
.  convexity  corcaspgadL  '8  ^  "»^  ^**'- 

The  mammae. pfxhia  ^'"""^  "°  scarcely  perceptible  while  they  are  not 
.  active ;  but  during .j^t^tii,  "  ^^^7  iorca  two  series  of  well-developed  eminences, 
■  divided  on  the  B\vjilc  line  ^^  *  *'**"  *"•**  •***?  furrow. 
BUch. 
In  the  Bitch  ttere  are  fliebt  I  '"**»  n""n™»,  arranged  as  in  the  Pig.  When 
1  the  latter  number  is  pr^eut  the\  *"  disposed  on  each  side  as  two  pectoral, 
1  two  abdominal,  and  9na  ingliin^ 
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The  secretion  of  milk  is  a  special  function  of  the  mammary  glands,  and 
iakes  place  in  the  csecal  vesicles  of  the  lobules.  The  fluid  is  conveyed  from 
these  into  the  lactiferous  ducts  and  sinuses,  where  it  is  stored  until  a  certain 
period  :  this  retention  after  a  time  distending  the  glands  very  much,  and  put- 
ting the  elastic  envelope  greatly  on  the  stretch ;  while  the  teat  also  increases 
in  size,  length,  and  firmness.  When  this  distention  becomes  inordinate,  it 
causes  the  animal  uneasiness  and  pain ;  and  if  not  relieved  by  natural  or  arti- 
ficial means,  it  may  occasion  mischief  The  pressure  of  the  envelope  on  the 
contained  fluid  in  the  majority  of  cases  overcomes  the  resistance  of  the 
sphincter  at  the  end  of  the  teat,  and  relief  is  in  this  way  afforded.  . 


CHAPTER  ni 

Internal  Organs  of  Generation. 

The  inUmal  or  formative  oigans  of  generation  are  contained  within  the  pelvis 
and  abdomen,  and  comprise  the  vagina  (which  some  writers  include  with  the 
external  organs),  uterus,  Fallopian  tubes,  and  ovaries, 

SECTION  I.— THE  VAGINA. 

The  VAGINA  is  a  musculo-membranous  canal  of  variable  dimensions,  with 
thin  walls ;  it  extends  almost  horizontally  within  the  pelvic  cavity,  from  the 
vulva  posteriorly  to  the  uterus  anteriorly,  the  cervix  or  neck  of  which  it 
•embraces  in  a  kind  of  semicircular  culde-sac.     The  rectum  lies  above  it,  and 
the  bladder  below ;  on  each  side  are  the  ureters  and  the  walls  of  the  pelvis, 
And  posteriorly  it  is  surrounded  by  adipose  and  loose  connective  tissue.  When 
distended  it  is  cylindrical  in  form,  but  usually  its  sides  are  in  contact.    Its 
length  is  variable  of  course,  but  in  a  full-sized  Mare  it  is  about  a  foot  long. 
It  is  maintained  in  its  position  anteriorly  by  folds  of  peritoneum,  which  at- 
lach  it  to  the  rectum  above  and  to  the  bladder  beneath,  the  attachment  to  the 
rectum  being  accomplished  through  the  medium  of  the  loose  connective  tissue 
referred  to.    But  this  tissue,  which  also  unites  it  to  the  bladder,  is  here  close 
4ind  firm,  and  this  fact  may  serve  to  explain  why  the  rectum  is  so  rarely  in- 
volved in  displacements  of  the  uterus  ;  while  the  bladder  is  always  more  or 
less  80.    Laterally,  it  is  attached  to  the  muscular  and  aponeurotic  structures  in 
ihe  cavity  of  the  pelvis.     Internally,  it  is  lined  by  a  thin  mucous  membrane, 
which  is  always  abundantly  covered  with  mucus  (in  women  this  mucus  is 
^d,  while  that  of  the  uterus  is  alkaline),  and  is  disposed  (in  the  Mare)  in 
longitudinal  rugae,  which  are  more  conspicuous  after  several  births.     These 
rugse  no  doubt  &vour  the  dilatation  of  the  canal  during  coitus  or  the  passage 
of  the  fcetus ;  a  transverse  ridge,  already  described  as  existing  on  the  lower 
face  of  the  canal,  covers  the  meatus.     This  membrane  is  continuous  with 
that  of  the  vulva^  and  anteriorly,  at  the  cul-de-sac,  it  is  reflected  over  the 
cervix  of  the  uterus,  which  projects,  like  a  cauliflower  in  shape,  into  the 
cavity.     It  is  provided  with  papillaB,  and  covered  with  pavement  epithelium. 
It  usually  has  a  pale  pink  hue,  but  at  the  period  of  oestrum  its  colour 
becomes    heightened  to  a  bright  red,  and   its  secretion  is  considerably 
increased. 

Externally,  the  vagina  is  invested  by  a  muscular  coat  which  is  enveloped 
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by  an  abtmdant  layer  of  connectiTe  tissue,  and  tTaveised'by  a  lai^ge  onmbei 
of  bloodresBcU ;  in  front,  bowevoi,  this  tonic  ia  invested  in  peritoneal  mem- 


Fig.  16. 
OinKitin  Oboibb  of  thi  Haki:  Imlatbd  ixd  Piani  OniiD. 

1, 1,  OrariMiS.  8,Fid1opi*nTubei;  3,  PaTJIJon  orthe  Tub«.  EiUniil  Fuce;  4,  Ilfj., 


FiUlopi*n 
ir  Fua,  Showing  the  Opening  in  [he  MiddU ;  6,  Ligament  of  the  Omj  ;  8,  In- 
~  -  -     -.  -    i^rnO         ■     "  ^  ' ■-    " ^-        - 


rilion  or  the  Tub«.  EiteraiO  Fuc 
MIddie;  6,  Ligament  of  the  On 
>rtheUtenu;  7,  A  ^rn  Opened  ;  8.  Bodj  of  the  TTtenu.  Uppei  Fio 
9.  Broad  Ligusent ;  10,  Cerrii,  with  Ita  Mumeroui  Folds  ;  U,  Cul-it-tac  of  tha 
Tugioa  ;  12,  Interior  of  the  Vagina,  vith  iU  Folds  oF  Muconi  Memhrane  ;  13,  ITri- 
narj  Meatus  and  ita  Talre  ;  IT,  Clitoris  ;  18, 18,  Labia  of  the  TnlTa ;  19,  iDferior 
Conuoiaun  of  the  TulTa. 

brane,  whicli  is  folded  in  a  circular  manner  aionnd  it  to  pas§  over  the 
nterua. 

The  vagina  is  supplied  frith  blood  by  the  internal  pudic  artery ;  its  veins 
are  disposed  as  a  plexus  oiound  it,  and  terminate  in  the  satellite  trunk  of  the 
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arteiy.  The  vagina  serves  for  copulation  and  the  passageof  the  foetus.  At 
the  periods  of  oestrum  and  parturition,  the  mucous  secretiol)  is  more  active 
than  at  other  times.  In  youth  it  is  contracted ;  after  copulation  its  dimen- 
sions are  increased,  and  these  are  greatest  during  parturition.  lipoid  age  it  is 
much  diminished ;  in  the  third  or  fourth  months  of  gestation  in  the  larger 
inn'niftlny  it  hccomes  elongated  &om  displacement  of  tJie  uterus,  which  is  carried 
&rther  forward  into  the  abdominal  cavity ;  towards  the  termination  of  this 
process,  its  length  diminishes  as  the  uterus  acquires  increased  volume,  and  to 
such  an  extent  does  this  occur,  that  at  the  commencement  of  parturition,  if 
the  foetus  is  large,  and  especially  if  there  he  two  foetuses,  the  posterior  wall 
of  that  receptacle,  pushed  back  into  the  pelvis,  nearly  or  entirely  effaces  the 
cavity  of  the  vagina,  and  even  in  some  instances  thrusts  it  between  the  labia 
of  the  vulva  or  beyond. 

DiFFEBSNCES. 

Ccw^  Sheep,  and  OoaL 

In  the  Cow,  the  canal  is  longer  and  wider  than  in  the  Mare ;  the  mucous 
membrane  of  the  vagina  is  thicker,  is  disposed  in  transverse  rugse  as  in  the 
human  species,  and  at  each  side  of  the  passage  for  a  certain  distance,  between 
the  mucous  and  muscular  layers,  there  exists  a  mucous  canal  that  opens  into 
the  vulvular  cavity,  in  &ont  of,  and  at  the  side  of  the  meatus. 

The  uses  of  these  canals,  which  are  not  present  in  the  Sheep  or  Goat,  and 
rarely  in  the  Mare,  and  which  are  usually  known  as  the  ''  canals  of  Gaertner/' 
are  unknown*  They  pass  backwards  into  the  broad  ligaments  of  the  uterus, 
and  terminate  in  a  cul-desac.    They  have  some  function  during  foetal  life. 

Pig- 

In  the  Pig  these  canals  are  present;  the  folds  of  mucous  membrane  are 
longitudinal,  and  gradually  subside  towards  the  line  of  separation  between 
the  vagina  and  vulva.    The  vagina  is  from  eight  to  nine  inches  long. 

Bitch  and  Cat. 

There  are  no  "  Geertner's  canals  "  in  the  Bitch  or  Cat.  The  vagina  is  of 
comparatively  great  length,  and  has  longitudinal  rugse,  which  are  interrupted 
by  transverse  folds.  In  both  animals  the  canal  is  wider  towards  the  vulva 
than  the  uterus,  and  its  walls  are  rendered  very  thick  by  white  fibrous  tissue, 
in  addition  to  the  non-striated  muscular  fibres  it  contains. 

SECTION  II.— THE  UTEEUS. 

The  UTERUS,  or  womb   (Figs.   12,  1 ;  15,  8),  is  an  elongated  musculo- 
membranous  sac  which  receives  the  ovum,  and  constitutes  the  receptacle 
for  the  nutrition,   maturation,   and,   finally,    after  a  certain  period,  for 
the  expulsion  of   the    foetus.      It  is  situated  in  the  sub-lumbar  region 
of  the  abdomen,  towards  the  inlet  of  the  pelvic  cavity,  into  which  its 
posterior  extremity  enters.      This  portion — the  body — represents  a  simple 
cylindrical  reservoir,  slightly  flattened  from  above  to  below,   while  tixe 
anterior  part  is   bifid;   and   the   two  divisions — the   comua  or  horns — 
curve  upwards  and  forwards.     The  body  is  situated  horizontally  beneath 
the  rectum,  which  is  in  contact  with  it  after  passing  between  the  two 
cornua;  on  each  side  of  its  upper  external  face  it  receives  the  insertions 
of  wide  ligaments ;  and  its  sides  and  anterior  face  are  in  contact  with  the  in- 
testines.    Its  lower  8ur£EU^  is  in  contact  with  the  bladder  and  the  pelvic  cur- 
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vature  of  the  colon ;  while  its  anterior  extremity  is  continuous  with  each  oF 
the  comua,  and  the  posterior  is  separated  from  the  vagina  by  the  constriction 
named  the  ccl,  cervix,  or  tuck  of  the  uterus.  The  comva  are  cylindrical 
bodies,  and,  lodged  among  the  intestines  occupying  this  region,  proceed  at  an 
angle  from  the  body  in  an  upward  direction,  describing  two  curves :  an  infe- 
rior, convex,  which  is  free ;  and  a  superior,  concave,  to  which  the  suspensory- 
ligaments  are  attached.  Each  horn  has  also  a  posterior  extremity  or  base,  a 
continuation  of  the  body  of  the  organ ;  and  an  anterior  or  summit  rounded 
into  a  culrdesac  which  is  turned  upwards,  and  has  at  the  bottom  a  small 
tubercle,  the  insertion  of  the  oviduct. 

Floating  in  the  abdominal  cavity,  like  the  intestines,  the  uterus  is  also- 
attached,  as  they  are,  by  two  membranous  bands  which  suspend  them  from 
the  sub-lumbar  region,  and  are  consequently  designated  the  broad  or  suspen- 
sory ligaments  of  the  uterus ;  also,  from  the  general  resemblance  to  the  winga 
of  a  bat,  the  ala  vespertUionis.  These  bands,  derived  from  the  peritoneum  of 
the  abdomen,  are  larger  in  front  than  behind,  and  in  shape  are  irregularly 
triangular;  behind,  they  are  close  to  each  other,  but  in  front  diverge  like  the 
sides  of  the  letter  Y.  They  descend  from  the  lower  face  of  the  lumbar  region, 
and  attach  themselves  by  their  inferior  border  to  the  sides  of  the  upper  face 
of  the  body  and  the  smaller  curvature  of  the  comua ;  their  anterior  border  is- 
free  and  sustains  the  oviducts  and  ovaries,  the  first  being  included  between 
the  two  layers  of  the  ligament,  while  the  ovary,  placed  within  it,  also  receives 
a  layer  detached  from  the  principal  one,  which  with  it  forms  a  little  cup- 
shaped  cavity.  Another  small,  long,  and  narrow  band  of  peritoneum  is  ob- 
served external  to  the  broad  ligament ;  this  can  be  traced  posteriorly  to  the 
internal  inguinal  ring,  and  anteriorly  it  presents  a  little  enlarged  appendix. 
Between  the  two  layers  composing  this  l^nd,  is  a  thin  muscle  similar  to  the* 
cremaster  of  the  male  before  the  descent  of  the  testicle  into  the  scrotum  ;. 
this  band  is  the  analogue  of  the  round  ligament  in  woman.  The  uterus  is 
also  maintained  in  its  position  by  the  vagina  posteriorly,  and  by  the  perito- 
neum which  at  this  part  forms  four  bands— the  recto-uterine  and  vesico- 
fUerine. 

The  interior  of  the  uterus  is  divided  into  three  compartments,  corresponding 
to  its  divisions  into  body  and  comua.  The  cavity  of  the  body  communicatee 
with  the  vagina  by  a  narrow  canal  which  traverses  the  constriction  or  cervix 
of  the  uterus,  and  is  designated  the  canal  of  the  cervix.  In  all  the  domes- 
ticated animals,  except  the  Babbit,  this  canal  is  prolonged  into  the  anterior 
extremity  of  the  vaginal  cavity  like  the  end  of  a  tap  into  a  barrel ;  forming 
a  veiy  marked  protmsion — the  cervix.  In  this  is  the  opening  (orificium  uteri 
externum)  leading  from  the  vagina  to  the  body  of  the  uterus — the  os  uteri  or 
OS  tincos ;  around  this  aperture  the  utero- vaginal  lining  membrane  is  curiously 
arranged  in  transverse  rugae  disposed  in  a  circular  manner,  and  which  gives* 
to  this  prominent  part  the  appearance  of  a  radiating  flower.  In  woman  the 
rugae  of  the  canal  are  differently  disposed,  and  resemble  the  branches  from  the 
stem  of  a  tree ;  consequently,  they  have  been  named  the  arbor  vitce  uterina. 

The  uterus  is  composed  of  three  membranes — an  external,  or  serous;  a 
middle,  or  muscular;  and  an  internal,  or  mucous  tunic.  The  serous  or  perUoneal 
membrane  envelops  all  the  oigan,  and  is  in  reality  only  an  expansion  of  the 
broad  ligaments  which  are  prolonged  backwards  on  the  posterior  extremity 
of  the  vagina,  which  they  encircle  and  then  pass  to  the  rectum  and  bladder, 
as  well  as  to  the  lateral  parietes  of  the  pelvis,  constituting  the  four  ligaments- 
already  referred  to.  Between  the  two  comua  this  membrane  forms  a  peculiar 
frsenum,  which  is  veiy  developed  in  solipeds.    Owing  to  this  arrangement^ 
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the  ceirix  does  not  receive  any  peritoneal  covering.  The  muscular  layer  \s 
composed  of  longitudinal  and  circular  fibres,  analogous  to  those  of  the  small 
intestines.  At  the  insertions  of  the  broad  ligaments  into  the  uterus,  a  series 
of  fasciculi  are  given  off  from  this  layer,  which  pass  up  between  the  folds  com' 
posing  them,  and  have  been  found  throughout  their  extent,  especially  towards 
the  ovaries.  The  fibres  composing  this  coat  belong  to  the  class  of  non-striated 
or  involuntary  muscles,  being  made  up  of  fusiform  nucleated  fibres  lodged 
in  a  matrix  of  exceedingly  coherent  granular  matter.  The  appearance  of  this 
coat  is  different  to  that  of  ordinary  muscle,  being  much  more  dense  and  of  a 
faint  yellowish-red  hue,  like  the  middle  coat  of  arteries  or  the  small  intes&es. 
The  superficial  set  of  fibres  are  irregularly  longitudinal  in  their  direction, 
and  frequently  interlace  with  each  other  j  the  deep  set  \b  circular,  especially 
around  the  onfice  of  each  oviduct  and  the  os  uteri,  where  they  are  thick  and  ' 
dose;  though  even  among  these  fibres  irregular  fasciculi  pass  in  different 
directions.  Both  layers  are  thicker  in  the  comua  than  the  body;  their 
obvious  function  is  to  diminish  the  volume  of  the  uterus  during  parturition.    ' 

At  an  early  period  of  life  these  fibres  are  perceptible,  but  during  gestation  ' 
they  are  greatly  increased,  and  present  a  manifest  striation.     Their  increase  ' 
]s  doubtless  to  permit  the  necessary  dilatation  of  the  uterus,  without  allowing 
its  parietes  to  become  too  attenuated  and  feeble ;  though  to  some  extent  they  . 
do  diminish  in  thickness,  according  to  the  species.     The  inner  set  are  but 
loosely  adherent  to  the  lining  or  mucous  membrane  of  the  uterus.     A  rich 
venous  network  is  lodged  in  the  muscular  tunic  of  this  oigan. 

The  mucous  layer  is  a  thin,  delicate,  pulpy  membrane,  covered  by  ciliated 
columnar  epithelium  in  the  body  and  comua  of  the  organ,  ordinary  cylindri- 
cal squamous  or  stratified  epithelium  in  the  canal  of  the  cervix,  like  that  on 
the  intestines,  and  tessellated  or  squamous  on  the  rugse  of  the  cervix.  This 
differs  from  ordinary  mucous  membrane  in  the  presence  of  a  very  delicate 
sub-mucous  connective  tissue,  in  which  the  utricular  glands,  blood  and  lymph 
vessels,  as  well  as  nerves  supplying  the  membrane,  are  situated;  for  this 
reason  it  appears  to  receive  its  vascular  supply  directly  from  the  muscular 
coat,  its  vessels  being  continuous  with  those  of  that  layer.  This  difference 
is  probably  related  to  its  irregular^  though  higher,  organising  function. 

On  the  cervix,  the  basement  membrane  covers  multitudes  of  villi,  the 
points  of  which  in  woman  are  nipple-shaped,  with  a  depression  in  the  centre; 
within  the  cervix  these  villi  are  very  large,  but  in  the  body  of  the  organ 
there  are  no  TillL  The  membrane  here  is  remarkable  for  the  series  of  longi- 
tudinal rugae  formed  on  it,  and  which  are  not  effaced  by  ordinary  distention 
of  the  organ ;  though  they  disappear  during  the  increase  in  size  of  its  cavity 
in  pregnancy.  On  these  rugae  and  in  the  fossse  between  them,  particularly 
towards  the  cervix,  are  a  great  number  of  simple  mucus  and  special  cylin- 
drical glands.  The  first  are  particularly  abundant  towards  the  cervix ;  some 
here  and  there  have  closed  mouths,  are  enlarged,  and  form  small  vesicular 
prominences,  which  have  been  named  the  "  ova  of  Naboth ''  {(nnda  NaMht), 
from  their  supposed  identity  with  the  ovarian  ova. 

The  cylindrical,  uterine,  or  utricular  glands  (glandules  vtrictdarts),  are 
situated  close  to  each  other ;  they  are  sometimes  bifurcated,  frequently 
spiral,  and  terminate  in  a  cid-desac  in  the  substance  of  the  mucous  mem- 
Inane,  something  like  the  agminate  glands.  In  the  Mare  they  are  long, 
slender,  and  tortuous,  and  divide  repeatedly  in  the  deeper  part  of  the 
mucosa,  and  in  such  a  manner  that  numerous  branching  tubes  are  con- 
nected with  a  single  stem  or  gland-duct.  They  are  lined  by  columnar 
cells,  which  project  vertically  into  the  gland  tube ;  these  cells  have  a  ciliary 
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movement.  The  utricular  glands  do  not  exist  at  birth,  and  it  is  probabia 
that  thej  are  only  fully  developed  when  sexual  maturity  is  reached.  At 
certain  periods,  as  during  oestrum,  they  throw  out  a  laige  quantity  of  very 
viscid,  dmost  transparent,  mucus.  They  are  secreting  structures,  and  during 
[gestation  play  a  most  important  part,  becoming  laigely  developed,  and  fur- 
mishing  a  thin,  white,  albuminous  fluid,  the  so-cslled  ''  uterine  milk."  This 
•secretion  comes  more  particularly  in  contact  with  the  intervillous  portions  of 
the  foetal  placenta,  in  which  are  curious  pockets  that  act  as  receptacles  for 
this  milk,  which  is  absorbed  by  the  vessels  on  their  walls. 

The  uterus  is  supplied  with  blood  by  the  uterine  and  ulero-avarian  arteries^ 
which  arise  from  the  posterior  aorta,  and  passing  between  the  ^yers  of  the 
broad  ligament  reach  the  uterus.  The  first  divides  into  two  branches — an 
ovarian  and  a  uterine ;  the  former  is  very  flexuous  and  goes  to  the  ovary, 
while  the  second  passes  to  the  comua  of  the  uterus,  where  its  ultimate  divi- 
sions anastomose  with  those  of  the  proper  uterine  artery.  This  vessel,  on 
reaching  the  smaller  curvature  of  the  comua,  also  divides  into  two  portions — 
an  anterior,  anastomosing  its  branches  with  the  utero-ovarian;  and  a  posterior, 
spreading  over  the  body  of  the  organ  and  communicating  with  the  vaginal 
artery.  The  blood  is  conveyed  from  the  uterus  by  corresponding  veins,  which, 
are  more  numerous  than  the  arteries,  and  are  capable  of  great  distention. 
They  have  no  valves.  In  animals  which  have  bred  frequently,  the  vessels 
are  greatly  enlarged  and  very  flexuous ;  indeed,  from  an  early  period  the 
arteries  are  remarkable  for  their  large  size,  their  tortuous  course,  and  their 
frequent  anastomoses ;  while  the  considerable  calibre  of  the  veins,  which  have 
no  valves,  is  as  conspicuous  as  the  complex  networks  they  form. 

The  lymphatic  vessels  issuing  from  the  organ  are  as  remarkable  for  their 
large  size  as  their  number;  they  all  proceed  towards  the  sub-lumbar 
region. 

The  nerves  are  derived  from  the  small  mesenteric  and  pelvic  plexuses. 

Differences. 

Caw. 

The  uterus  of  the  Cow,  with  regard  to  its  general  disposition  in  the  pelvic 
and  abdominal  cavities,  does  not  offer  any  striking  difierences  from  that  of 
the  Mare,  except  that  the  body  is  short,  and  it  does  not  extend  so  far  into 
the  latter  cavity.  If  the  uterus  was  perfectly  horizontal,  a  transverse  line 
drawn  across  the  abdomen,  in  front  of  the  external  angle  of  the  ilium,  would 
be  exceeded  to  the  extent  of  some  one  and  a  half  to  two  inches  by  the 
extremities  of  the  comua ;  so  that  if  the  animal  were  placed  on  its  back, 
the  uterus  would  only  be  found  to  reach  to  the  fourth  or  fifth  lumbar 
vertebra. 

With  regard  to  shape,  however,  the  uterus  of  this  animal  offers  some  note- 
worthy features.  For  instance,  the  concave  curvatures  of  the  comua  look 
downwards,  whereas  in  the  Mare  they  are  in  the  opposite  direction ;  though 
in  both  the  broad  ligaments  are  attached  to  this  concavity.  The  consequeuee 
is,  that  in  the  Cow,  if  the  uterus  be  considered  as  freely  suspended  in  the 
cavity  of  the  abdomen,  the  extremity  of  the  horn  is  twisted  outwards  and 
upwards ;  while  its  base  near  the  body  of  the  organ,  although  drawn  in  the 
same  direction  by  the  ligaments,  yet  retains  its  position,  being  firmly  main- 
tained in  it  by  the  body  of  the  uterus,  which  also  receives  the  insertion  of 
the  broad  ligaments  on  its  lower  plane.  This  insertion  causes  the  uterus  to 
project  above  them ;  while  in  the  Mare,  in  which  the  ligaments  are  inserted 
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at  the  upper  part  of  the  bod;,  the  uterus  projects  below  them.  In  the  Cow 
these  ligaments  are  very  extensive,  particularly  at  their  anterior  border,  and 
widely  separated  from  one  another  in  &ont  near  their  lumbar  attachment, 
which  ia  prolonged  aa  &t  as  the  flank.  The  ligaments,  taken  aq  a  whole, 
may  be  compared  to  a  triangular  sheet,  one  angle  of  which  is  fixed  to  the  floor 
of  the  pelTie,  and  the  other  two  to  the  tuberosities  of  the  ilia ;  on  this  sheet 
iQsta  the  body  of  the  uterus  and  a  portion  of  the  comuo. 

The  comua  ore  thin  and  tapering  at  their  anterior  extremity,  and  the  body 
is  short  and  narrow ;  while  the  interior  of  the  uterus  is  not  so  ample  as  in 
the  Mare.  Here  it  offers  a  peculiarity  which  is  not  obsertred  in  the  latter 
.animal,  the  camivora,  nor  the  Fig,  in  the  presence  of  rounded  smooth  pro- 
mioeaces,  named  canjoKliS  or  cotyledoaai  processes  (placenta  utarirue),  which 
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increase  in  number  with  the  size  of  the  species.  These  maternal  cotyledons 
are  most  numerous  in  the  comua,  and  few  and  small  in  the  body  of  the 
uterus ;  in  volume  they  are  about  the  size  of  a  pea  or  haricot-bean  in  calves; 
at  a  Iai«r  period  they  have  acquired  the  dimensions  of  a  button,  add  they  in 
crease  lately  and  assume  variable  shapes  during  gestation.  In  the  Cow 
they  are  flat  or  slightly  convex  on  the  top,  but  concave  in  the  Sheep  and 
Goat,  and  tbeir  colour  is  usually  pale ;  after  conception,  however,  they  be- 
Aoma  red  from  the  affluence  of  blood  to  them.  They  are  intended  for  the 
implantation  of  similar  processes  existing  on  one  of  the  fcetal  membranes,  the 
chorion,  and  will  ha  noticed  more  fully  hereafter.  It  may  be  sufficient  now 
'to  mentionthat  tbeir  number  in  the  calf  sometimes  amounts  to  thirty  or  forty; 
■and  after  parturition  there  have  been  counted  as  many  as  from  eighty  tn  one 
bnndred  and  twenty.  Each  ie  attached  to  the  mucous  membrane  by  a  nai- 
'low  pedicle,  and  in  removing  the  foetal  placenta  after  parturition,  care  has 
to  be  taken  not  to  tear  them  off. 

The  CCTTtz  ideri  of  the  Cow  ia  from  2^  to  3}  inches  in  length.  Is  narrow, 
.almoBt  as  firm  as  cartilage  in  texture^  and  irregular;  the  mucous  membrane 
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U  more  finely  plicated  over  it  around  the  os  tinea  than  in  the  KDire.  Tho 
fibies  composing  the  cervix  are  divergent  and  circular.  At  an  early  age 
this  part  is  nearly  circular  in  shape,  and  the  body  of  the  utenu  \b  so  small 
that  the  cervix  and  comna  ate  close,  or  joined  to  each  other  at  their  origin 
Irom  it.  Towards  puberty,  however,  in  ^  the  larger  domesticated  animals, 
it  becomes  fusiform,  and  ^ows  two  lips,  about  two  inches  in  length— an  an- 
terior and  posterior,  the  laet  the  longest — which  are  pulpy  to  the  tonch  ; 
these  lips  are  composed  of  flattened,  dense,  transverse  fibres.  The  orifice  or 
OS  vieri  is  either  circular  or  elongated  transversely,  and  corresponds  to  the 
middle  of  the  posterior  part  of  the  vaginal  cavity.  Suring  pregnancy  the 
cervix  is  firm  and  tense,  and  appears  to  become  shortened  in  animals  which 
have  had  young  several  timea.  The  folds  of  mucous  membnine  which  we 
have  described  as  existing  in  its  interior  and  around  the  ob,  permit  its  dila- 
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tation  during  the  passage  of  the  fcetns.  A  knowledge  of  the  presence  of  the 
two  lipa  of  the  cervix,  and  their  position,  is  useful  when  explorations  by 
hand  aie  necessary  in  cases  of  inversion  of  the  uteros. 

The  utricular  glands  are  wider  than  in  tho  Mare,  and  have  lateral  diver- 
ticulL 

The  muacular  tnnic  altogether  is  thicker  in  the  Coir  than  in  the  Maie ; 
indeed,  the  walls  of  the  uterus  in  this  animal  are  more  dense  than  in  any  of 
the  domesticated  creatures,  the  musdea  having  a  red  tint,  and  being  con- 
tinued well  into  the  broad  ligaments. 

Shup  and  Qoai. 
Ijt  the  Sheep  and  Goat  the  disposition  of  the  uterus  is  similar  to  that  of 
the  Cow.  The  comna  are  relativdy  longer,  more  tortuous  and  pendant,  and 
expuid  more  gradually  from  the  termination  of  the  oviducts ;  while  th» 
longitudinal  rugte  in  the  body  and  cervix  are  disposed  in  a  series  of  tntna* 
verse  folds  in  the  latter,  whi(^  gives  them  the  appearance  of  so  many  ora 
tinea.  The  cotyledona  we  have  mentioned  already ;  they  a 
their  centre  in  tlkese  animals. 
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In  the  Pig  the  uterine  comoa  aie  long  and  tortuous,  and  float  among  the 
intestines,  which  they  reaemhle ;  the  body  of  the  ntenis  is  short,  aud  the 
aomerons  iiregolai  lidgea  on  the  inner  sur&ce  of  the  comua  gradually  sub- 
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ode  tovards  the  cervix,  vhere  they  form  two  or  three  series  of  thick,  soft 
nge.  The  ob  nteri  is  marked  by  a  seriea  of  narrow,  close-set,  longitudinal 
l»ttin»!,  but  there  is  no  labial  or  yalvular  projection  into  the  vagina ;  bo  that 
there  is  do  exact  limit  between  the  two  eavitiee.  The  broad  ligaments  re- 
mnble  the  mesentery.  The  utricular  glands  divide  repeatedly  in  the  deeper 
puts  of  the  mucosa,  as  in  the  Mare. 

Bikh  and  Cat. 
In  the  Bitch  and  Cat  the  cornua  are  long,  slender,  straight,  and  slightly 
compressed,  with  a  number  of  flat  eminences  on  their  inner  surface.  They 
ntoid  to  the  lumbar  region,  and  unite  extamally  for  nearly  two  inches  before 
thtyjoin  the  corpus  uteri  The  interior  of  the  latter  shows  a  few  smooth 
knjjjtndinal  nigie,  and  the  oa  uteri  is  a  smooth,  thick,  and  even  prominence, 
^Uffx  almoet  than  the  body  of  the  uterus,  which  is  short    It  projects  very 
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xnarkedlj  into  the  yagina.     The  utricular  glands  are  pyiifonn ;  the  round 
ligaments  escape  from  the  abdomen  by  the  inguinal  rings. 

Development. 

In  the  foetus  and  the  adult  animal  which  has  not  been  fecundated,  the 
uterus  is  comparativelj  small,  narrow,  and  insignificant ;  but  it  increases  in. 
volume  with  age  after  the  venereal  desires  become  manifest.  In  a  calf  a 
little  more  than  a  month  old,  the  total  length  from  the  vulva  to  the  ex- 
tremity of  the  comua  was  about  ten  inches,  of  which  the  vagina  formed 
about  five-eighths.  In  the  lamb  the  uterus  and  vagina  only  measure  about  six 
inches  in  length.  From  this  period  until  the  animal  is  capable  of  breeding, 
the  uterus  receives  so  little  blood  that  it  may  be  removed  without  much  risk. 

During  gestation  the  uterus  acquires  a  great  volume,  and  its  cavity,  usually 
less  than  that  of  the  vagina,  is  considerably  increased,  its  shape  then  bearing 
some  resemblance  to  one  of  the  large  intestines.  The  comua  vary  in  size, 
according  to  the  dimensions  and  species  of  the  different  animals.  In  those 
which  are  uniparous  (one  foetus),  as  the  Mare  and  Cow,  they  are  short ;  but 
in  those  which  are  multiparous  (more  than  one  fcetus),  they  are  long  in  pro- 
portion to  the  number  of  young  they  bear,  while  the  body  is  diminished  in 
length.  In  the  uniparous  animal  the  foetus  is  developed  in  the  body  of  the 
uterus,  and  its  posterior  extremities  only  are  sometimes  engaged  in  one  of 
the  comua ;  but  in  the  multiparous  females  the  comua  resemble  the  intes- 
tines, and  the  young  are  developed  in  them,  the  body  of  the  uterus  seldom, 
containing  any.  In  the  Babbit,  indeed,  there  is  no  corpus  uteri,  the  comua 
opening  independently  and  directly  into  the  vagina. 

As  gestation  proceeds,  the  uterus  of  course  increases  in  volume,  and  push- 
ing the  pelvic  curvature  of  the  colon  forward  out  of  the  pelvic  cavity,  it 
l^radually  descends  towards  the  floor  of  the  abdomen,  on  which  it  at  length 
rests,  towards  the  middle  line,  until  the  end  of  this  process.  During  this 
change  of  position,  it  draws  with  it  the  cervix  and  the  vagina,  which  be- 
comes notably  elongated,  and  even  the  vulva  is  carried  forwards  until  it 
appears  to  be  buried  between  the  ischiatic  tuberosities. 

After  parturition  the  uterus  gradually  diminishes  in  size,  and  some  of  its  sup- 
plementary stractures  disappear;  but  it  never  resumes  its  previous  volume. 

The  ligaments  of  the  uteras  suspend  it  loosely,  yet  securely  in  the  ab- 
dominal cavity ;  and  while  allowing  it  a  certain  range  of  movement,  permit 
its  full  development  during  gestation.  At  this  period  they  become  de- 
veloped in  a  peculiar  manner,  and,  as  we  have  seen,  between  their  laminaRt 
appears  a  layer  of  muscular  fibres ;  in  the  Cow  these  fibres  are  arranged  in 
fasciculi,  one  of  which,  larger  than  the  others,  extends  from  the  ovaiy  to  the 
cervix  tUeii.  These  ligaments  would  also  appear  to  stretch  considerably  in. 
version  or  inversion  of  the  uterus  in  the  herbivorous  animals ;  even  In  the 
camivora  they  accompany  the  uterus  when  hemia  takes  place ;  and  in  the 
torsions  of  this  oigan  which  sometimes  occur  in  the  herbivora,  when  its 
upper  face  becomes  the  lower,  or  even  when  it  has  made  a  complete  turn 
upon  itselfi  they  encircle  and  strangle  the  uterus  at  the  cervix. 

SBCnON  in.— FALLOPIAN  TUBES  OE  OVIDUCTS. 

The  FaUopian  tubes  or  oviducts  are  two  small,  cylindrical,  flexuous  canals, 
About  ten  inches  long,  white  in  appearance,  one  of  which  is  lodged  in  each 
broad  ligament  between  its  serous  layers,  and  near  its  anterior  border.  Each 
tube  commences  at  the  extremity  of  the  uterine  hom,  at  a  small  hard  tubercle 


INTERNAL  ORGANS  OF  GENERATION  ^ 

in  its  culdesae  (ostium  vkrinum).  This  tubercle  is  its  opening  into  the  horn, 
and  from  this  it  proceeds,  more  or  less  tortuously,  and  increasing  slightly  in 
diameter,  towards  one  of  the  ovaries,  upon  which  it 'terminates  by  a  free, 
widened  extremity  (ostium  oMominale)  in  the  pavilion  of  the  tube.  The 
calibre  of  this  canal  is  small,  and  scarcely  admits  a  thin  straw  at  its  middlo 
portion,  and  it  is  still  smaller  towards  the  uterine  extremity ;  as  it  ap- 
proaches the  ovaiy,  however,  it  increases  in  width  until  it  ends  in  tho 
pavilion.  The  uterine  extremity  of  the  canal  opens  through  the  small  hard 
tabeicle  just  referred  to  as  existing  at  the  cid-de-sac  of  the  comua.  The 
oyaiian  extremity  offers  in  all  the  mammalia  a  peculiar  disposition.  It 
opens  into  the  peritoneal  cavity  of  the  abdomen  (the  only  instance  of  a 
serous  cavity  communicating  with  the  exterior),  near  the  ovarian  fissure,  in 
the  middle  of  the  pavilion,  which  is  also  named  the  fimbruz  tubarum,  or 
morsus  diaboliy  from  its  fringed  or  dentated  border.  This  pavilion  is  fixed 
to  the  external  side  of  the  ovary,  and  its  inner  sur^e  is  marked  by  nume- 
rous narrow,  close-set,  minutely  plicated  laminsB,  while  its  circumference  is 
irr^ularly  disposed  into  a  number  of  unequal  prolongations  or  fringe  (fimbrvz) 
which  hangs  into  the  abdominal  cavity.  This  arrangement  is  interesting, 
from  the  isjcX  that  it  gives  us  a  unique  example  of  a  breach  of  continuity 
between  a  gland  (the  ovary)  and  its  excretory  canal  (the  tube). 

Each  tube  is  composed  of  three  tunics :  an  external  or  serous^  formed  by 
the  broad  ligament ;  a  middle  or  muscular ^  constituted  by  longitudinal  and 
circular  non-striated  fibres,  continued  from  those  of  the  uterus,  which  ar& 
also  disseminated  in  the  pavilion  and  its  fimbriae;  and  an  internal  or  mucous, 
which  exhibits  longitudinal  rugse  in  the  tube,  and  radiated  in  the  pavilion  ; 
this  membrane  is  covered  by  ciliated  epithelium,  and  its  viUi  are  greatly 
enlaiged  after  impregnation.  It  ceases  abruptly  at  the  margin  of  the  fimbriae, 
where  it  meets  the  peritoneum. 

The  bloodvessels  supplying  the  Fallopian  tubes  are  derived  from  the 
ovarian  arteries,  and  their  nerves  are  from  the  great  sympathetic. 

Thxai  function  is  to  convey  the  spermatozoa  of  the  male  to  the  ovary  in 
the  first  instance,  and  afterwards  to  transmit  the  impregnated  ovum  to  the 
uterus  or  its  horn;  in  this  respect  they  are  the  excretory  ducts  of  the  ovaries. 
"When  the  Graafian  vesicle  of  the  ovary  ruptures,  the  fimbrise  of  the  tube 
grasp  the  ovary,  and  receive  the  ovum,  which  they  carry  to  the  ovarian  ex- 
tremity of  the  canal ;  this  act,  together  with  the  application  of  the  pavilion 
to  the  ovary,  takes  place  either  through  the  contraction  of  the  non-striated 
muscular  fibres  which  this  part  contains,  or  from  the  swelling  of  the  bulb  of 
the  ovary.  At  times,  however,  the  act  is  not  properly  accomplished,  and 
the  fecundated  ovum,  instead  of  passing  into  the  uterine  cavity,  escapes  the 
fimbriae  and  falls  into  the  abdomen,  where  it  constitutes  that  most  remark- 
able form  of  gestation  termed  extroruterine. 

Differences. 

Cow,  Sheep,  and  Goal. 

In  the  Cow,  Sheep,  and  Goat,  the  fimbriated  extremity  of  each  tube  is 
expanded  upon  the  outer  margin  of  the  ovarian  capsule ;  the  inner  surface  of 
tiie  pavilion  is  beset  with  numerous  fine  oblique  strife,  and  is  further 
increased  by  narrow  folds  of  laminae  converging  toward  the  contracted  open- 
ing of  the  duct.  The  duct  itself  forms  three  or  four  wavy  folds,  and  is  then 
continued  along  the  walls  of  the  wide  ovarian  capsule  to  the  extremity  of 
the  uterine  hom^  which  makes  an  abrupt  curve  to  meet  it. 
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Pig- 

In  the  Pig  the  oTidnct  has  but  few  or  no  inflexions,  but  its  lengtli  is  pro- 
portionately greater  than  in  the  other  species.  The  pavilion  is  wide  and 
■deep,  and  Uie  margin  of  its  abdominal  opening  is  almost  even ;  its  inner 
surface  is  augmented  bj  many  long,  narrow,  and  highly  vascular  folds, 
which  radiate  from  the  commencement  of  the  contracted  part  of  the  taba 
tipon  the  expanded  pavilion. 

Bitch. 

In  the  Bitch  the  fimbriated  commencement  of  the  ovidact  is  attached  to  the 
exterior  boundary  of  the  aperture  opposite  the  ovarium,  while  the  tube 
itself^  long  and  fine,  passes  in  a  wavy  course  round  the  anterior  aspect  of  the 
latter  to  the  uterus.  The  length  of  the  tube  is  from  two  and  a  half  to 
three  and  a  half  inches. 

SECTION  IV.— THE  OVABIES. 

The  ovaries  {testes  muliebres),  the  essential  oigans  of  generation  in  the 
female,  and  analogous  to  the  testes  of  the  male,  are  two  ovoid  or  elongate 
reniform  bodies,  smaller  than  the  latter,  but  of  the  same  shape,  and  situated 
in  the  abdominal  cavity.  They  are  loosely  suspended  in  the  sub-lumbar 
region,  behind  the  Fallopian  tubes  and  the  kidneys,  among  the  convolutions 
of  the  intestines ;  though  sometimes  their  position  is  altered.  In  four  instances 
in  the  Pig  they  have  been  found  in  the  perineal  region,  occupying  small 
cavities  analogous  to  the  scrotum  of  the  male.*  Smooth  externally,  each 
ovary  shows  in  the  middle  of  its  upper  portion  a  more  or  less  oblique,  bat 
deep  fissure,  resembling  the  hilus  of  the  kidney,  and  which  gives  attachment 
to  the  pavilion  of  the  Fallopian  tube.  Each  ovary  is  suspended  at  the 
anterior  border  of  the  broad  ligament,  and  is  also  sustained  in  situ  by  the 
vessels  passing  to  and  from  it,  as  well  as  by  a  small  cord  of  non-striated 
muscular  fibies  called  the  ligameiUum  ovarii^  which  connects  it  with  the 
uterus. 

The  strudure  of  the  ovary  comprises  a  serous  and  fibrous  membrane,  the 
jn-oper  tissue  of  the  ovary,  and  the  Oraqfian  vesicles  embedded  in  it.  The 
serous  membrane  is  continuous  with  the  broad  ligaments — ^is,  in  fiict»  a  peri- 
toneal tunic,  which  entirely  envelops  it,  adhering  closely  to  the  covering 
beneath.  This  is  the  tunica  aJbuginea :  a  dense  resisting  membrane  similar 
to  the  structure  enveloping  the  testicle,  and  sending  lamellar  prolongations 
into  the  substance  of  the  ovary. 

The  proper  tissue  or  stroma  of  the  ovaiy  is  solid  and  hard,  and  has  a 
speckled-grey  tint.  It  is  divided  into  two  layers,  which  are  distinct  in 
appearance  and  structure.  The  medullary  layer  is  nearest  the  hilus,  and  is 
somewhat  red  and  spongy ;  it  is  formed  by  the  intercrossing  of  connective 
tissue,  non-striated  muscular  fibres,  and  by  a  kige  number  of  vessels  which 
radiate  from  the  centre  towards  the  periphery  of  the  organ  and  nerves.  The 
cortical  layer  has  for  its  basis  connective  tissue ;  it  is  not  very  vascular,  but  it 
contains  in  its  substance  the  Graafian  vesicles  or  follicles,  and  for  this  reason 
is  named  the  ovigenic  layer, 

*  A  remttkable,  if  not  unique,  eaae  of  diiplaeement  of  tlie  OTiriet  it  reeorded  by  K.  Dupont, 
in  the  Journal  dst  V/thHmUret  du  Midi  for  1809.  In  four  fenude  pigs*  fiftinen  days  old, 
beneath  the  tuIte  were  obsenred  two  protobeimnoes  exactly  like  the  testicles  of  the  male,  and 
which,  on  examination  after  death,  proved  to  be  the  OTariea.  The  other  organs  of  generalioa 
were  normal.  The  same  Sow  which  produced  them,  had,  in  a  pieTiotts  litter,  brought  forth  iwa 
females  with  the  OTaries  similarly  misplaced. 
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These  Graafian  vesides  ate  generalljr  in  Tarioiu  stages  of  development; 
the  smalleflt  oie  sitimted.  beneath  the  tunica  albuginea,  and  they  deecend 
towards  the  deeper  layer,  increasing  in  volume  as  they  do  so.  When  they 
have  reached  their  period  of  full  growth,  they  aio  filled  with  a  traospaieDt 
<utToii-coloured  fioid,  and  the  ovigenic  layer  being  incapable  of  containing 


Fig.  so. 

OVIBT  OrBBED  TBlTICiMT. 
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them,  they  form  a  more  or  less  considerable  prominence  on  the  surface  of  the 
ovary.     A  Oraafan  reside,  when  perfect,  ia  composed  of  an  envelope  and  its 
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tainiDE  the  Teiicula  OeriDiBatJTi; 
c,  Celu  of  the  IKacua  ProUgonu. 


contents.  The  envelope  eompiiees  two  tunica — a  fibrons  membrane  {iwitc  of 
the  ooitac),  which  is  confounded  externally  with  the  stroma  of  the  ovary,  sod 
internally  is  rich  in  bloodvessels ;  an  inner  {ovisac),  formed  by  a  smooth 
membrane  which  derives  its  bloodvessels  from  the  latter ;  it  is  hned  by  an 
epithelial  or  granular  membrane  (tunica  granulosa),  composed  of  round  or 
polygonal  gianolai  cells.    At  the  bottom  of  the  vedcle  this  epithelium  forma 
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an  aggregation  (the  cumulus^  or  discus  proligeT\  in  the  centre  of  which  exists 
the  ovum  or  omdum  oi  mammalia.  The  contents  of  the  yesicle  is  a  yellowish, 
transparent,  albuminons  mass,  that  becomes  reddened  bj  an  admixture  of 
blood  when  the  vesicle  ruptures. 

The  cftndvm^  omde^  or  ammy  is  a  small  cell  imbedded  in  the  cumulus,  and 
surrounded  by  an  amorphous,  thick,  white  membrane,  which  has  been  desig- 
nated the  zona  pelluada;  within  this  membrane  is  a  granular  layer,  the 
vitellus  or  yolk,  the  laiger  granules  of  which  are  superficial  and  compact, 
while  internally  it  is  a  transparent  albuminous  fluid,  in  which  are  but  few 
granules.  Endosed  in  this  vitellus,  though  nearer  its  circumference  than 
centre,  is  the  nucleus — ^the  germinal  vesicle,  or  vesicle  of  Purldnge,  a  most 
important  portion  of  the  ovum  ;  it  has  the  appearance  of  a  very  small  clear 
ring,  measuring  about  l-60th  of  a  line  in  diameter,  and  upon  its  surface  is  a 
dark  spot,  the  macula  germinaiiva.  This  is  always  observed  as  a  simple 
rounded  body  measuring  from  l-200th  to  l-300th  of  aline  in  diameter;  it  is 
rarely  found  double  or  as  an  aggregate  of  granules,  except  in  miniature  ova. 

The  laige  flexuous  arteries  supplying  the  ovary,  are  from  the  utero-ovarian 
trunk ;  they  spread  over  the  spaces  in  the  tunica  albuginea,  before  entering- 
the  hilus  of  the  organ  to  be  distributed  in  its  interior.  The  veins  are  ex- 
tremely large,  and  fonn  a  very  dose  plexus  around  the  gland  (btUb  of  the 
ovary),  emptying  themsdves  into  the  vena  cava  near  the  renal  veins.  The 
lymphatics  pass  to  the  sub-lumbar  ganglia,  and  the  nerves  come  £rom  the 
small  mesenteric  plexus. 

DiFFEBENCES. 

Cow,  Sheep,  and  Goat 

In  the  Cow  the  ovaries  are  relatively  smaller  than  in  the  Mare,  but  their 
form  and  structure  are  the  same.  Each  is  lodged  in  a  depression  or  sacculus 
of  the  broad  ligament  which  is  more  or  less  deep,  and  the  Graafian  vesicles 
are  visible  through  the  tunica  albuginea.  The  same  arrangement  is  observa- 
ble in  the  Sheep  and  Goat 

In  the  Pig  the  ovaries  are  comparativdy  large,  oblong  bodies,  with  an 
irregular  tuberculated  or  lobulated  aspect,  due  to  the  Graafian  vesicles,  which, 
when  well  developed,  project  beyond  the  surface  of  the  organ,  instead  of 
remaining  within  it.  When  these  ovisacs  enlarge,  the  stroma  is  scanty  in 
proportion.  Each  ovary  is  enclosed  within  a  peritoneal  sac,  near  the  opening 
of  which  it  has  a  pedunculate  attachment.  The  posterior  wall  of  this  sac,  as 
we  have  seen,  appears  to  be  formed  by  the  wide  and  deep  pavilion  of  the 
Fallopian  tube. 

BUch  and  Cat, 

There  is  nothing  particular  to  indicate  in  the  ovaria  of  the  Bitch  and  Caty 
except  that  the  ligaments  suspending  them  to  the  spine  are  very  short,  and 
they  are  contained  in  a  fold  of  peritoneum. 

Developmsnt. 

The  devdopment  of  the  ovaria  and  the  ova  is  very  interesting.  In  the 
Mare  the  ovaria  of  the  foetus  are,  compared  with  the  uterus,  of  an  immense 
size,  and  at  six  months  are  almost  as  large  as  in  the  adult.  In  aged  animals 
they  become  atrophied,  and  it  is  not  unusual  in  old  Mares  to  find  either  one 
or  both  in  an  unhealthy  condition.    2^ot  unfirequently  they  are  hypertro- 
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jdiied,  and  tiieir  fibrous  enrelope  and  atroma  are  muoli  thickened.  Some- 
tiines  ihe  Teaiclos  are  greaUy  enlarged,  and  converted  into  cysts  ■which 
Gontaiii  either  a  limrnd,  Bangninolent,  or  purulent  fluid,  secreted  from  their 
walls,  riandrin  cites  the  caae  of  a  Mare,  one  of  whoee  ovaria  weighed  26^ 
poands,  and  meanued  14^  inches  in  ita  long,  and  12  inches  in  its  short 
diameter.  The  textnie  of  the  oToriea  ia 
also   liable   to  vaiious  abnormal  alteiar- 

The  Graafian  vesicles  are  present  in 

the  ovary  of  the  foetus,  but  thoy  do  not 

attain   their  full  development  until  pu- 
berty ;    neither   are   they  all  present  at 

hirth,    bnt  are   continually  being  deve- 
loped beneath  the  tunica  albuginea.    The 

fint-formed  elements  in  the  fixtal  ovary 

are  cells  and  cell-nuclei ;  these  next  ap- 
pear in  somewhat  circular  groups,  which 

are  more  opaque  than  the  other  parts  of 

the  regnlarly  uniform  mass  (Fig.  24,  A). 

A  kind  of  film  soon  condenses  round 

these    groups   (B),   and  upon  the  inner 

Bor&ce  of  this  there  is  fixed  an  epithelial 

precipitate  &om  the  fluid  and  granules  of 

the  interspaces  of  the  contained  primary 

oella.     Within  the  ovisac  thus  formed, 

a  large  nucleate  cell  becomes  yisible:  this 
is  the  commencement  of  the  ovum  (C,  ff). 

As  this  expands,  the  proportion  of  fluid 

to  the  fonnified  particles  increases,  and 
the  latter  are  attracted  to  the  contiguous 
surfaces :  some  to  that  of  the  ovisac, 
which  thus  becomes  lined  by  a  thicker 
layer  of  cells;  others  to  the  ovum,  ac- 
cumulating around  it.  With  the  enlarge- 
ment of  the  ovisac,  the  stroma  of  the 
ovum  condenses  around  its  delicate 
membrane  (Fig.  25,  b),  to  form  what  has 
been  called  the  "theca  folliculi"  of  Baer 
— the  fibrous  tunic  already  noted;  this 
vascular  tunic  (a),  with  the  other  (b), 
constituting  the  vesitlt;  while  the  stratum  j-oE«iiios  o 
of  nucleate  cells  lining  this  double  cover-  Bitca's  Otiai. 

ing  is  the  membrana  granulosa,  and  those 

Buirounding  the  ovum  itself  form  the  proligerotts  dtK  (e),  the  mass  of  cells 
adhering  thereto  being  the  cumulus. 

The  hyalinwn,  ot  proper  tunic  of  the  ovum,  thickens  into  the  cleat  bu1> 
stance  improperly  named  the  zona  vtllucida  (/},  which  in  reality  is  a  bag. 
As  the  ceUs  and  cell-nuclei  of  the  ovum  become  developed,  they  are  pushed 
deeper  into  the  stroma  by  those  of  more  recent  formation ;  while,  as  the  ovum 
ripens,  the  cells  immediately  around  it  become  elongated  and  pyriform,  the 
tapering  extremity  being  attached  to  the  zona  :  those  of  the  cumulus  diverge 
UKfinkrly  into  the  fluid  intervening  between  them  and  the  membrana 
granuloiB  of  the  ovisac    What  have  been  termed  retinaculin  (d)  have  been 

i 
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described  by  some  anthorities ;  they  ate  four  processee  formed  by  the  cells 
of  the  camaloa,  aod  may  be  merely  exceptional  dive^encea. 

Until  puberty  there  is  no  great  activity  apparent  in  the  vesicles  ;  but  at 
this  time  the  ovary  becomes  more  vascular,  and  certain  vesicles  increase  in 
Tolume.  At  the  penod  of  "  rut  "  or  "  heat,"  one  or  more  vesicles,  according 
to  the  species  of  animal,  show  evidence  of  increased  vascularity,  and  be- 
come distended ;  the  ovisac  tliins  at  the  most  piomineut  part  to  which  thft 


ovum  tends,  and  blood  b  extravasated  into  it ;  then,  partly  by  absorption 
and  partly  by  pressure,  the  coverings  give  way,  the  proUgerous  disc  Mid 
ovum  escape  oatwaids,  and  are  either  received  Into  the  Fallopian  tube  for 


Fig.  ae.. 
Ebcxte  d>  Ovok  vac 


The  size  of  the  mature  ovum  in  the  Cow  is  ^im  I*>S  tkvt  Bitch  y^  Cat 
y}^,  Kabhit  ^^  of  an  inch. 

Mlet  the  rupture  of  a  Graafian  vesicle  and  the  escape  of  the  ovum,  the 
cavity  of  the  ovisac  is  filled  with  a  clot  of  blood,  while  its  walls  are  thickened 
and  altered  in  colour,  being  in  most  apimals  partially  everted  at  the  ruptured 
orifice.  In  the  Cow  and  Sheep  the  fbllide  has  a  brick-red  colour,  and  is 
the  Fig  it  is  yellowish-brown — it  is  then  designated  in  the  human  subject, 
from  its  colour,  the  eor^w  luiewn,-  but  gradually  the  clot  shrinks,  loses  its 
tint,  and  the  cavity  contiacta ;  at  the  same  time  the  walls  are  bypertrophie^ 
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and  tlie  tunica  granalosa  becomes  wrinkled  and  transformed  into  cylindrical 

epithelium.     By  the  time  the  succeeding  ovisac  with  the  ripening  ovum  has 

hegon  to  protrude  from  the  surfSEu^e  of  the  ovary,  the  old  ovisac  has  lost  its 

colour  with  much  of  its  dimensions,  and  fallen  inwards ;  the  cylindrical  epi- 

theliom  are  infiltrated  with  fat  and  are  gradually  absorbed.     This  change, 

with  collapse  of  the  wall,  depresses  the  cicatrix  of  the  aperture;   and 

these  successive  shrinkings  and  cicatrisations  of  the  ruptured  ovisacs  give  the 

OTary  a  pitted  and  furrowed  appearance  in  advanced  life. 

If  the  expelled  ovum  be  not  impregnated,  the  changes  of  the  ovisac  into 
the  yellow  convolute  cavity,  then  into  the  depressed  stellate  cicatrix,  occur 
somewhat  rapidly ;  but  if  impregnation  takes  place,  the  maturation  of  suc- 
•cesdonal  ova  is  delayed,  and  the  iirst  change  in  the  ruptured  ovisac  goes  on 
to  a  greater  extent,  the  corpus  luteum  not  becoming  obliterated  for  a  com- 


Fiff.  27. 

SvccBsnrs  Stacibs  n  the  Fobxatiov  ov  the  Corpus  Luteum  iv  the  Gbaafiav 

Follicle  of  ▲  Sow:  Yebtical  Section. 

a,  Follicle  immediately  after  the  Expulsion  of  tbe  Ovum,  ita  eaWty  being  filled  with 
blood,  and  no  ostensible  increase  of  its  epithelial  lining  haTin|r  yet  taken  place; 
at  ft  a  thickening  of  this  lining  has  become  apparent ;  at  o  it  begins  to  present  folds, 
which  are  deepened  at  d,  and  the  clot  of  blood  is  being  absorbed  and  decolorised ; 
a  continuation  of  the  same  process,  as  shown  at  e,  f,  g^  At,  forms  tbe  Cor^^ut  IJuUfum, 
with  its  tteUate  cicatrix. 

paratively  long  time.  In  this  period  the  inner  coat,  or  original  ovisac,  is 
much  thickened  by  a  larger  deposit  of  yellow  oil-granules ;  it  becomes  more 
deeply  plicated,  is  impacted  into  a  yellowish  mass,  and  gains  an  adventitious 
white  lining  membrane,  and  it  rarely  happens  that  the  cavity  is  obliterated 
before  fuU  gestation.  It  is  then,  in  the  human  species,  represented  by  a 
stellate  linear  figure  surrounded  by  the  corpus  luteum,  which  is  ultimately 
absorbed,  but  usually  not  before  some  weeks  after  parturition. 

It  is  this  difference  between  the  impregnated  and  unimpregnated  condition 
which  enables  us  to  distinguish,  in  these  ruptured  vesicles,  the  trtie  ejid  false 
<orjwra  ItUea. 

In  the  Mare  the  retrocession  of  the  true  corpus  luteum  is  more  rapid  than 
in  the  other  domesticated  animals,  and  it  has  not  that  deep  yellow  colour 
observed  in  the  Cow ;  but  it  is  of  a  darker,  dull  reddish-brown  hue,  and  on 
'flection  presents  convolutions  resembling  those  of  the  brain.  When  recent, 
the  corpus  luteum  of  the  Mare  is  voluminous,  and  drawn  towards  the  hilus 
of  the  ovary ;  it  has  two  layers,  the  internal  being  constituted  by  a  clot  of 
Uood  the  size  of  a  small  nut 

4—2 
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Fianck  has  convmeed  bimaelfy  by  fost  mortem  ezaminaiion  of  Mkres,  of 
the  possibility  of  ova  beiog  thrown  off  from  the  ovaiy  dnziiig  pregnancy. 

It  is  to  be  remarked  that  the  number  of  oyisacs  and  ova  which  become 
matured  at  each  ''  rut "  or  *'  heat,"  depends  upon  the  multiparity  or  unipaiity 
of  the  species ;  in  the  Mare  and  Cow  there  is  usually  only  one,  in  the 
Sheep  and  Croat  one  or  two,  in  the  Pig  from  four  to  a  dozen,  and  in  the  Bitch, 
a  variable  number. 


BOOK  11. 

OBSTETKICAL  PHYSIOLOGY. 

BEPBODTJCTION. 

Hatiko  described  the  situation,  structure,  and  peculiarities  of  the  external 
and  internal  oigans  of  the  female  domesticated  animals,  we  have  now  to  in- 
quire into  their  functions.  These  functions  have  for  their  end  the  conception, 
development^  and  preservation  of  the  young  animal  for  a  certain  period, 
until  it  can  main  tain  a  more  or  less  independent  existence,  when  some  of 
them  are  brought  into  play  in  order  to  place  it  in  direct  relation  with  the 
external  world  in  the  act  of  parturition,  while  others  cease.  But  in  order 
that  generation  should  take  place  in  the  higher  classes  of  animals,  it  is  neces- 
eary  that  the  two  sexes  be  placed  in  favourable  relations  with  each  other. 
This  preliminary  condition  is  indispensable,  as  the  essential  of  reproduction 
is  the  contact  with^  and  action  of  the  male  fecundating  fluid  on,  the  ovum  or 
the  female.  Nature  has  ordained  that  this  creative  act  should  be  accom- 
plished by  engendering  in  these  animals  an  instinctive,  irresistible  desire  at 
a  certain  stage  of  existence ;  which  desire,  continuing  only  for  a  brief  period^ 
is  renewed  sd'ter  particular  intervals,  until  the  faculty  of  reproduction  ceases. 

The  advent  of  the  power  of  reproduction  in  the  male  and  female  sex  or 
animals  is  very  unequally  distributed  among  the  various  species,  and  is 
generally  in  proportion  to  the  duration  of  their  existence :  the  creatures 
which  are  short-lived  being  capable  of  bringing  forth  young  at  an  earlier- 
period  of  life  than  those  which  enjoy  a  longer  term. 

The  Elephant  only  brings  forth  one  at  birth,  and  this  occurs  but  once  in  three 
or  four  years ;  while  the  descendants  of  the  Babbit  in  the  same  space  of  time 
may  be  reckoned  at  more  than  a  million.  This  great  disparity  has  nothing 
of  chance  or  accident  in  it,  bat  is  in  admirable  harmony  with  the  designs  ot 
Nature.  The  individuals  of  every  species  produce,  as  has  been  justly  re- 
marked by  Yerheyen,  a  total  number  of  germs  whidi  amply  covers  the  losses, 
caused  by  death ;  and  the  premature  destruction  of  many  of  these  germs  is 
likewise  a  providential  safeguard  against  their  too  numerous  multiplication. 

Two  factors  regulate  fecundity ;  these  comprise  the  nutritive  excess  which 
the  maintenance  of  the  individual  jpenders  disposable,  and  the  sum  total  of 
the  materials  necessary  for  the  embryonic  evolution ;  but  the  diveigences 
of  these  two  factors  are  as  extensive  as  those  of  fecundity  itself. 

If  we  take  the  weight  of  the  foetus  at  birth  as  the  equivalent  to  the  nutri- 
tive matter  that  the  parent  has  endowed  it  with,  and  multiply  this  weight 
by  the  number  of  young  annually  produced,  we  shall  obtain  the  total  amount 
of  the  materials  which  have  been  derived  from  the  maternal  organism. 
Then  weighing  the  mother,  and  comparing  her  weight  with  that  of  the 
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foetus,  we  shall  aniye  at  the  disposahle  nutritive  excess ;  and  from  this,  ac- 
cording to  Leuckart,  be  able  to  calculate  the  fertility  of  a  species.  Although 
this  '^calculation  is  onlj  approximate,  it  none  the  lees  demonstrates,  in  prin- 
ciple, the  relations  between  fecundity  and  the  two  before-mentioned  factors. 
This  is  shown  in  the  following  table,  drawn  up  by  Leuckart,  with  reference 
to  the  domesticated  animals. 


Annual  nu- 

Axmaal 

Wel^tof 
each  Young 

tritiTe  ex- 

Relation between 

NutritlTe  Matter 

Spedee. 

Weight  of 

Kumberof 

cess  of  the 

the  living  weight  of 
the  Mother  and  that 

yielded  to  the 

Body. 

lYoung. 

Animal. 

Maternal 

Foetus. 

Oiganiam. 

of  the  Young. 

Per  cent,  of  the 

Grammes 

Grammes 

Grammes 

Uving  Maternal 
Weight 

HoTBe 

325,000 

i 

50,000 

25,000 

100:      7,7 

14 

Cow 

175,000 

1 

35,000 

35,000 

100:    20,0 

20 

Sheep 

50,000 

2 

4,500 

9,000 

100:    18,0 

9 

^ 

90,000 

20 

2,400 

48,000 

100:    53,0 

3 

Dog 

22,000 

18 

0,440 

7,960 

100:    36,0 

2 

Fowl 

0,900 

100 

0,044 

4,400 

100 :  500,0 

5 

The  nutritive  reserve  of  the  Horse,  compared  with  that  of  the  other 
animals,  is  here  seen  to  be  veiy  limited ;  whUe,  on  the  contrary,  the  Fowl 
yields  in  reproductive  material  a  sum  equivalent  to  five  times  the  weight  of 
its  own  body.  When  a  balance  is  struck  between  the  profits  and  losses  in  the 
animal  economy,  it  is  found  that  the  great  difierence  existing  has  its  own 
reasonable  explanation.  The  Unction  which  makes  the  greatest  demand 
upon  the  nutritive  capital,  is  doubtless  that  with  which  the  muscles  are 
<:harged;  and  their  maintenance  in  power  exacts  the  heaviest  compensa- 
tion; as  they  consume  material  in  proportion  to  the  weight  of  the  body, 
and  the  energy,  extent,  and  £requency  of  the  movements.  In  proportion 
as  the  height  increases,  the  cubical  weight  augments  at  the  expense  of  the 
motive  x)ower ;  while  the  latter,  equal  to  the  square  of  the  transverse  section 
of  the  muscles,  follows  an  arithmetical,  and  not  a  geometrical,  progression. 

The  nutritive  maintenance,  then,  demands  in  an  absolute  manner  an  ex* 
penditure  much  more  considerable  in  the  larger  than  the  smaller  animals ;  so 
that  the  latter  are  more  fruitful  than  the  former,  and  their  economy  renders 
them  more  apt  to  hold  in  reserve  a  much  more  considerable  nutritive  capitaL 

A  rich  and  abundant  aliment,  given  r^ularly,  increases  reproductiveness ; 
as  is  evidenced  in  the  case  of  our  domesticated  animals,  if  compared  with 
the  wild  creatures  of  the  same  species ;  and  their  fecundity  increase^  or  de- 
clines as  their  food  is  plentiful  and  good,  or  scarce  and  bad.  But  this  in- 
fluence of  alimentation  on  fecundity,  and  the  faculty  of  living  beings  to 
maintain  a  nutritive  reserve,  has  its  limit ;  for  the  int^inal  absorption  goes 
on  in  direct  proportion  to  the  superficies  of  the  mucous  membrane  lining  it, 
and  this  is  definite. 

The  sum  of  materials  necessary  for  embryonic  evolution  is  also  founded 
on  the  nutritive  reserve.  In  proportion  as  the  organisation  is  simplified  and 
the  various  apparatus  decrease  in  number,  so  does  the  maturity  of  the  embryo 
gain  in  precocity,  and  the  nutritive  matter  serve  for  a  larger  number  of  germs. 
Thus^  as  has  been  aptly  said,  what  would  be  required  to  maintain  the  single 
fistos  of  a  large  mammali  whose  organisation  is  complete  at  its  birth,  would 
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suffice  for  the  eyolution  of  many  millioDs  of  frogs.  Besides,  the  parent 
haying  once  evacuated  the  product  of  her  fecundation,  has  done  with  it :  the 
tadpoles  issuing  from  the  ova  find  their  nourishment  in  the  outer  world;  but 
the  young  mammal  derives  its  sustenance  from  the  mammae  of  the  mother, 
at  whose  expense  it  continues,  for  a  more  or  less  protracted  period,  to  live  as  a 
parasite.  With  the  higher  animals,  which  give  birth  to  an  incomplete  being, 
there  is  observed  an  increase  in  fecundity :  the  Bitch  only  yields  two  per  cent, 
of  its  weight,  but  the  Calf  absorbs  twenty  per  cent,  of  its  parent's  weight. 

This  unequal  distribution  of  fecundity  among  the  animal  species  is  a  con- 
servative element  in  the  scheme  of  organic  nature.  The  reproductiveness  and 
the  numerous  chances  of  destruction  surrounding  the  germs,  are  compensated 
for  in  just  proportion ;  for  out  of  many  thousand  ova  furnished  by  the  most 
prolific  species,  a  comparatively  limited  number  only  find  all  the  conditions 
favourable  for  their  development. 


CHAPTER   L 

The  acts  by  which  generation  is  accomplished  are  four  :  these  are  copidaiiony. 
fecundation,  gestation,  and  parturition  ;  but  it  is  only  on  the  attainment  of  a 
certain  age — that  of  puberty — ^that  these  sexual  offices  are  in  activity,  and 
they  continue  so  for  a  variable  period,  according  to  the  species.  During  this- 
time,  ova  from  the  ovaries,  fecundated  by  the  male  seminal  fluid,  are  received 
into  the  uterus,  and  remain  there  for  a  regulated  period,  until  they  have  be- 
come transformed  into  young  creatures  possessing  certain  physical  attributes 
and  resemblances  to  their  parents.  This  is  the  gestation  period,  and  is  fol- 
lowed by  that  of  parturition,  when  the  young  are  bom. 

SECTION  L~PUBEETY. 

The  generative  organs  of  the  domesticated  female  animals  are,  like  those  of 
the  human  female,  only  in  a  state  of  activity  during  the  prime  of  life ;  and 
the  most  notable  characteristic  of  their  functions,  as  in  woman,  is  their 
periodicity.  These  functions  commence  at  pubcoty,  when  certain  very 
marked  modifications  occur  throughout  the  whole  organism,  but  particularly 
in  the' generative  oigans  of  the  male  and  female  animals.  In  the  first  the 
testicles  become  more  voluminous,  and  in  some  .species  they  leave  the  abdo- 
minal cavity  to  be  lodged  in  the  scrotum ;  they  also  begin  to  secrete  an 
abundance  of  a  special  fluid — the  "  spermatic,"  in  which  particles  of  a  definite 
shape — spermatozoa — endowed  with  motion,  appear.  This  fluid  is  stored  up 
in  the  vesiculm  seminalea  which,  until  this  period,  were  small  and  wasted- 
looking.  The  oigan  for  the  conveyance  of  this  spermatic  fluid  to  the  female 
becomes  more  developed,  and  is  capable  of  complete  and  frequent  erection. 
In  the  female  the  mammse  enlarge,  the  ovaries  are  more  vascular  and  tuigid- 
locking  than  before,  and  the  Graafian  vesicles  are  more  or  less  developed. 
The  periodic  ovipont  then  begins  to  be  carried  on,  with  all  the  distinctive 
peculiarities  which  it  is  to  bear  during  the  prolific  period  of  life. 

The  age  at  which  animals  arrive  at  puberty  or  seoeual  maturity,  is  not  only 
different  in  different  species,  but  is  influenced  to  some  extent  by  the  rapidity 
of  their  growth  and  the  duration  of  their  life.  Domestication  has  more  par^ 
ticularly  brought  about  changes  in  this  respect,  and  by  inducing  a  more  rapid 
development  of  the  organism,  has  hastened  the  advent  of  this  period    And 
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it  may  be  said  that  puberty  is  sooner  attained  in  the  female  than  the  male, 
and  that  domesticity  has  also  considerably  modified  the  periodicity  of  the 
pxocreatiye  manifestations  in  the  former ;  though  in  the  latter  it  may  also  be 
afi&rmed  that  this  periodicity  is  not  so  marked,  the  generative  functions  being 
always  more  or  less  in  activity. 

The  aptitude  to  procreate,  though  generally  admitted  as  an  indication  of 
adult  age,  yet  appears  before  animals  luive  attained  their  full  physical  develop- 
ment,  and  is  present  in  some  creatures  at  a  comparatively  early  period  of  life, 
depending  upon  climate,  food,  and  other  circumstances;  the  Pig  may  conceive 
when  only  four  or  five  months  old,  or  earlier ;  the  Sheep  and  Goat  at  eight 
to  twelve  months ;  the  Bitch  at  seven  to  ten  months ;  the  Cat  at  from  eight 
months  to  a  year,  though  it  is  usually  in  "  heat "  for  about  ten  days  before  it  is 
a  year  old ;  the  Cow  at  twelve  to  eighteen  months ;  and  the  Mare  at  from 
twelve  months  to  two  years. 

Saint-Cyr  has  seen  Mares  which  foaled  when  thirty  months  old;  and 
others  which,  going  at  large,  have  received  the  Horse  before  the  end  of  their 
first  year,  and  foaled  at  twenty-two  months.  Heifers  have  also  taken  the 
Bull  at  five,  six,  seven,  and  nine  months,  and  calved  at  fourteen,  fifteen,  six- 
teen, and  eighteen  months.  In  the  first  volume  of  the  Lancet  (1835-36), 
there  is  mention  made  of  a  Bull  calf  less  than  three  months  old,  which 
copulated  with  a  Quey  calf  about  two  months  old,  and  within  nine  months 
the  latter  brought  forth  a  calf.     Quey  and  calf  did  well. 

With  regard  to  the  period  when  procreation  ceases  in  animals,  I  cannot 
discover  any  reliable  data  to  arrive  at  a  trustworthy  conclusion.  The  Mare 
baa  not  ceased  to  breed  after  thirty  years  of  age,  and  the  Cow  and  Sheep 
have  bred  beyond  twenty  years.  I  have  notes  of  Mares  producing  foals  at 
twenty-eight,  thirty-two,  and  thirty-eight  years  of  age. 

The  changes  incidental  to  the  procreative  period  of  life  in  the  female  are 
chiefly  centred  in  the  ovaries  and  uterus :  oigans  destined  to  play  a  pre-emi- 
nent part  in  the  perpetuation  of  the  species,  and  whose  functions  are  inter- 
dependent. The  ovary  is  doubtless  the  principal  and  essential  agent  in  gene- 
ration ;  as  it  gives  the  necessary  and  effective  stimulus  to  the  condition 
termed  ruUing  or  heat,  and  furnishes  the  germ  which  has  been,  or  is  intended 
to  be,  fecundated ;  while  the  uterus  secretes  mucus  and  the  peculiar  fluid 
ejected  at  that  period^  receives  the  ovum,  forms  the  decidual  temporary  or 
enveloping  membranes  in  some  cases,  nourishes  the  foetus,  and  finally  expels 
it  So  that  the  ovaries  and  uterus  co-operate  in  the  accomplishment  of  the 
four  chief  functions  of  the  uterine  system :  oestrum,  conc^tian,  gestation^  and 
parturition.  These  we  will  consider  in  the  order  in  which  they  stand,  de- 
scribing the  phenomena  which  characterise  or  accompany  them^  and  noting 
the  conditions  upon  which  their  evolution  mainly  depends. 

SECTION  II.— (ESTEITM  OE  MENSTEUATION. 

The  rutting^  heat,  cestrum,  or  venereal  ossirum  of  animals  is  analogous  to 
'^  menstruation  "  in  woman,  and  marks  the  period  of  maturation  in  the  ova- 
rian ova  or  ovum,  according  to  species.  This  condition  is  intermittent  or 
periodic^  not  continuous ;  and  is  characterised  by  a  peculiar  systemic  excite- 
ment that  usually  continues  for  a  somewhat  de&ite  period  in  the  two  sexes. 
In  the  male  and  female,  but  especially  the  latter,  the  generative  ozgans  at 
this  period  become  more  or  less  tui*gid  and  sensitive,  and  the  uro-genital 
secretions  are  increased.  In  the  femde  there  is  a  determination  of  blood  to 
the  ovaries,  and  changes  take  place  in  these  which  have  already  been  de- 
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ficribed.  The  excitation  of  the  generatiTe  apparatus  roactfi  on  the  whole 
system,  and  produces  a  kind  of  fever  or  irritability  in  the  animal ;  its  sen* 
sibility  is  increased ;  the  appetite  is  more  or  less  in  abeyance  or  capricions, 
and  usually  there  is  thirst;  if  the  secretion  of  milk  has  been  previously  active, 
it  now  diminishes,  and  in  the  non-impregnated  Bitch  milk  even  appears  in 
the  mammsB ;  restlessness  is  a  notable  feature,  and  the  movements  betray  the 
prevailing  desires.  There  is  an  uncontrollable  tendency  to  seek  the  opposite 
sex;  with  some  animals  the  ordinary  disposition  becomes  strangely  perverted; 
and  in  others  again,  certain  physical  changes  accompany  the  sexual  pertur- 
bation. Attempts  at  micturition  in  the  female  are  frequent,  but  only  a  small 
quantity  of  urine  is  passed ;  the  mucous  membrane  of  the  vagina  is  injected ; 
and  with  solipeds  there  are  oft-repeated  movements  of  the  clitoris  and  vulva, 
and  an  opaque  white  secretion,  or  even  emissions  of  blood,  axe  ejected  spas- 
modically f€r  wivamJ* 

In  other  animals  this  ejection  sometimes  consists  of  a  viscid,  red-tinted, 
or  sanguinolent  fluid.  In  all  it  has  a  special  and  powerful  odour,  which  at- 
tracts the  males,  and  enables  them  to  distinguish  between  the  females  which 
are  in  *'  rut "  or  "  heat^"  and  those  which  are  not^  as  well  as  exciting  in  them 
the  most  ardent  amatoiy  desires. 

The  uterine  mucous  membrane  is  also  very  congested,  and  there  is  ponied 
out  on  its  surface  a  fluid  containing  epithelial  dAris^  mucus  corpuscles  and 
blood  globules. 

The  existence  in  the  lower  animals  of  what  isanakgous  to  the  mensirual 
discharge  in  the  human  female,  has  frequently  been  denied,  but  without 
any  reason  or  proof  Adischaige  of  blood  from  the  sexual  organs  of  woman, 
announces  the  advent  of  puberty ;  and  its  coincidence  with  the  maturity  and 
escape  of  the  ovarian  ovule,  as  well  as  its  periodical  appearance  until  the  ter- 
mination of  fertility,  establishes  between  this  phenomenon  and  the  "  heat"  or 
**  rut "  (oRstrum)  of  animals  a  very  close  analogy.  And  this  analogy  is  xez^ 
dered  complete  by  the  fact  that  animals  also  at  this  period  have  more  or  less 
evident  sanguine  emissions.  Kahleis,  Fuchs,  Spinola,  Numann,  and  others 
have  observed  this  in  the  Cow,  and  have  also  noted  that  the  discharge  occurs 
regularly  at  intervals  of  nineteen  or  twenty  days  when  the  animal  is  not 
giving  milk  or  in  calf.  The  hemorrhagic  flow  appears  two  or  three  days 
after  the  commencement  of  ''  rutting,"  and  when  this  is  most  intense.  The 
amount  of  blood  does  not  exceed  one  or  two  ounces,  and  the  coagulated  dot 
remains  in  the  vagina  until  it  is  expelled  with  the  urine.  There  can  be  no 
doubt  as  to  its  source.  If,  at  the  moment  when  traces  of  it  axe  perceived 
externally,  the  Cow  is  killed  and  the  inner  surface  of  the  uterus  examined, 
blood  will  be  seen  exuding  from  the  cotyledons.  And  this  phenomenon  has 
been  proved  to  extend  beyond  the  bovine  species,  for  it  has  been  witnessed 
in  the  Mare,  Bitch,  Cat,  Babbit,  etc. ;  and  in  the  red-coloured  mucus  of  the 
vagina  and  uterus,  multitudes  of  blood-corpusdes  have  been  found. 

The  cause  of  menstruation  or  periodiotl  dischaiges  of  blood  in  female 
animals,  has  received  a  satisfactory  explanation  from  the  researches  of  Bouget, 
who  has  established  the  hct  that  the  utero-ovarian  artery,  on  arriving  at  the 
body  of  the  uterus,  near  the  Fallopian  tube,  divides  into  curved  or  spiral 
iaugueis  of  vessels  which  open  into  veins,  like  the  helicine  arteries  of  the  male 


.in  the  MagaMin  fUr  die  gemmmU  TMerheilkmmde  for  186S,  mentiona  a  Mare, 
tvent^-four  yean  of  age,  which  erery  toree  weeks  had  a  no^iiieoiu  emianon  from  tiie  Tulva ; 
this  diBcharji^  ceased  towards  the  middle  of  pregnancy,  but  returned  after  parturition.  I  have 
ftvqoently  witnessed  the  periodic  discharge  from  Mares  either  streaked  with  blood,  or  blood- 
linted. 
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cavernous  sinus.  Along  the  inferior  border  of  the  ovary,  this  artery  forms  a 
series  of  branches  that  wind  and  twist  exactly  like  the  arterial  ramificar 
tions  at  the  root  of  the  corpus  cavermsam^  penetrating  the  stroma  of  the  ovary, 
and  giving  rise  to  spiral  convolutions.  The  venous  system  composes  the 
uterine  sinuses— contorted  venous  canals  not  unfrequently  spiral,  like  the 
art  ries. 

The  uterus  is,  therefore,  an  erectile  organ  like  the  penis,  and  its  erection 
is  connected  with  the  periodic  hsemorrhage  from  its  inner  surfeMse.  The 
venous  anuses  in  the  meshes  of  the  muscular  tissue,  crossing  each  other  at 
the  hilns  of  the  ovaiy,  are  partially  compressed,  and  the  immediate  result  is 
the  distending  and  erection  of  the  bulb  of  the  ovary.  This  modification  in 
the  ovarian  circulation  extends  to  the  uterus,  so  that  both  are  in  a  state 
analogous  to  erection ;  the  prolonged  tension  is  communicated  to  the  vessels 
and  capillaries  of  the  mucous  membrane ;  the  epithelium  is  shed,  leaving  the 
tonic  of  the  capillaries  exposed,  and  this  soon  gives  way,  whence  results  the 
hs&morrhage,  which  persists  as  long  as  the  erection  and  obstruction  to  the 
free  flow  of  blood  through  the  veins  continues.  This  is  the  case  in  the 
iiuman  female,  but  it  must  be  admitted  that,  in  several  animals,  the  erectile 
formations  are  either  in  a  rudimentary  condition  or  entirely  absent. 

In  the  Bitch  the  bulb  of  the  ovaiy  is  moderately  developed ;  but  the  arteries 
•of  the  uterus,  although  contorted  in  a  spiral  form,  are  not  such  a  vascular 
mass  of  vessels  as  to  constitute  a  real  erectile  organ.  In  Kuminants,  small 
vascular  masses  or  formations  are  observed  near  the  cotyledons,  which  may 
be  taken  to  represent  the  spongy  texture  of  the  human  uterus. 

With  regard  to  the  season  at  which  this  *'  heat "  takes  place,  it  has  been 
-observed  that  it  is  usually  the  spring-time,  when  food  becomes  plentiful, 
•especially  with  herbivorous  animals.  The  Camivora  are  in  heat  during  win- 
^r.  The  Mare  is  usually  in  heat  horn  April  to  June,  or  later.  With  the 
Cow  whose  calf  is  sold  at  from  one  to  two  months  old,  with  a  view  to  utilising 
^he  milk,  the  season  of  course  is  varied:  as  care  is  taken  to  induce  conception 
.again  as  soon  as  the  lacteal  secretion  begins  to  diminish ;  but  it  has  been 
•observed  that  midsuihmer  is  more  particularly  the  rutting  period.  And  the 
^<heat"  in  Sheep,  though  naturally  present  in  September,  is  usually  only  shown 
•dnring  summer,  because  the  Ewes  are  kept  apart  from  the  Ram  at  the  natural 
time,  in  order '  that  the  lambs  may  be  born  at  a  favourable  season — the 
^spring ;  and  the  period  of  suckling  over  (four  or  five  weeks),  they  may  be 
-weaned  when  the  herbage  is  tender  and  nutritious.  And  in  other  circum- 
^stances,  particularly  with  animals  bred  for  the  butcher,  the  rut  is  induced 
^sooner  by  putting  the  Ewes  in  contact  with  the  Sam  at  an  earlier  period, 
so  as  to  obtain  two  or  three  lambings  in  the  year. 

T)i6  Bitch  is  in  heat  from  December  to  February,  or  in  the  autumn  and 
4Bpring-time. 

The  Cat  is  in  this  state  in  January  and  February,  and  also  in  the  spring 
.azid  autumn ;  sometimes  the  heat  appears  three  or  four  times  a  year,  and  the 
■animal  may  produce  young  as  frequently,  though  in  the  wild  state  it  seldom 
does  so  more  than  twice  a  year. 

The  Pig  manifests  rutting  in  October  or  November ;  at  least  that  is  the 
period  when  it  is  usually  put  to  the  male  ]  and  it  may  be  put  a  second  time 
towards  the  end  of  spring,  in  order  to  have  two  litters  within  the  twelve- 
month. 

The  freqwfttcy  and  duraiian  of  the  period  of  ^*  rutting  "  or  '^  heat "  depends 
Tipon  the  age,  species,  and  other  circumstances ;  but  it  may  be  said  to  persist 
in  the  domesticated  animals  from  one  to  fifteen  days  at  the  most    The 
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diortest  period  is  witnessed  in  the  Cow  and  Sheep,  and  the  longest  in  the- 
Bitch.  It  is  sometimes  only  present  £rom  twelve  to  twenty-foar  horns  in. 
some  non-fecnndated  animals.  With  impregnation,  however,  it  ordinarily 
ceases  nntil  after  parturition ;  and  if  impregnation  does  not  occur,  it  gradually 
disappears  until  the  next  period,  which  is  somewhat  variable.  Its  re-appear- 
ance in  the  Cow  has  been  noted  every  month  or  three  weeks,  and  sometimes 
at  closer  intervals ;  and  in  the  Sheep  and  Pig  it  lasts  for  one  or  two  days^ 
and  again  appears  from  the  fifteenth  to  the  thirtieth  day,  but  usually  every 
month.  When  removed  from  artificial  conditions,  it  is  stated  that  the  ovine 
species  is  in  rut  in  September,  that  this  persists  only  for  a  day,  but  re-appears, 
every  fourteen  days  until  the  end  of  December.  From  the  spring  until  the 
end  of  summer,  it  may  be  said  the  Mare  manifests  a  desire  for  the  Horse 
every  three  or  four  weeks,  and  the  objective  phenomena  which  announce  it 
continue  from  two  to  four  days.  In  the  Bitch  they  last  for  nine  or  ten  days,, 
and,  as  has  been  stated,  only  appear  in  the  spring  and  autnnm. 

This  periodicity  is  regulated  by  Nature,  with  a  view  to  the  preservation  of 
species ;  and  in  animals  not  influenced  by  artificial  conditions,  it  is  so  arranged 
that  the  young  creatures  may  arrive  during  the  season  when  their  mainten- 
ance will  be  best  assured. 

With  the  subsidence  of  venereal  excitement  in  unimpregnated  animals,, 
there  succeeds  a  period  of  calm,  which  is  almost  equivalent  to  that  of  gesta- 
tion in  impregnated  creatures.  And,  strange  to  say,  with  Bitches  at  the  end 
of  this  interval — ^from  the  fortieth  to  the  sixtieth  day — there  sometimes  appear - 
phenomena  allied  to  the  parturient  period  :  as  tumefaction  of  the  mammary 
glands,  followed  by  swelling  and  increase  of  the  opening  of  the  vulva,  with. 
reddening  of  the  vaginal  mucous  membrane  and  the  escape  of  a  viscid  fluid. 
The  animal  also  acts  as  if  about  to  briug  forth :  making  a  bed  for  her 
young ;  moving  about  uneasily ;  neglecting  her  food  for  three  or  four  days^ 
during  which  the  mammse  become  still  more  developed,  firm,  and  elastic,  the 
teats  elongated,  and  the  lactiferous  sinuses  filled  with  an  abundance  of  goodf 
milk,  which  is  easily  obtained  by  slight  pressure.  If  a  Bitch  in  this  state  is 
presented  with  a  young  puppy,  she  will  take  to  it  as  if  it  was  her  own,  and. 
rear  it  most  affectionately.  This  strange  condition  has  been  observed,  though 
more  rarely,  in  the  Cat ;  and  Chauveau  has  also  noticed  it  in  a  Mare  which. 
had  been  put  to  the  Horse,  but  did  not  prove  in  foal. 

The  years  during  which  oestrum  continues  varies  with  species,  and  par- 
ticularly with  regard  to  the  age  they  attain;  but  it  always  disappears  towards- 
the  decline  of  life. 

Climate,  inseparable  from  the  conditions  of  alimentation,  exercises  a 
marked  influence  on  the  "  rut,"  in  hastening  its  development  and  its  period- 
icity; but  the  economical  law  to  which  it  is  subordinate  does  not  '^'ary. 
With  many  species,  the  rut  only  appears  once  a  year ;  while  in  others  which 
are  favourably  placed  with  regi^  to  alimentation,  it  persists  in  every  season^ 
or  at  least  during  a  laige  part  of  the  year.  Domesticity,  in  assuring  animals 
food  and  shelter,  and  removing  them  from  the  risks  and  alternations  of  an 
erratic  life,  multiplies  the  periodical  returns  of  this  condition.  Fowls,  Pigeons, 
etc.,  lay  despite  the  rigours  of  winter,  and  the  domesticated  mammals  are  in. 
heat  at  short  intervals. 

Though,  as  a  rule,  oestrum  does  not  appear  until  after  parturition  is- 
achieved,  and  lactation  has  nearly  or  quite^  ceased,  yet  it  is  not  rare  to  find 
some  animals,  as  the  Mare  and  Pig,  manifest  a  desire  for  the  male,  and  even 
copulate ;  and  it  is  no  less  a  £Eu:t  that  rutting  and  impregnation  may,  and  does, 
occur,  soon  after  parturition.     The  Cow,  .^,  and  Sheep,  and,  it  is  believed^ 
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the  MarOy  will  copulate  with  a  greater  certainty  of  success  on  the  ninth  day 
after  parturition  than  at  any  other  time. 

It  must  be  remembered  that  various  conditions  influence  the  appearance  of 
this  function,  and  more  or  less  change  the  period  and  the  intervals  of  its  ad- 
vent. Warmth,  shelter  from  vicissitudes  of  weather,  an  abundance  of  nou- 
rishment, especially  that  of  a  stimulating  nature,  and  easy  labour,  favour  its 
more  frequent  and  early  appearance,  and  especially  a  judicious  bringing 
together  of  the  male  and  female.  It  has  also  been  induced  by  the  injection 
of  certain  substances  into  the  vagina. 

The  persistence  of  this  condition  for  longer  than  the  natural  period  is  a 
symptom  of  uterine  or  ovarian  derangement,  and  therefore  unfavourable.  It 
renders  the  animals  of  less  value,  or  even  dangerous,  constituting  the  disturb- 
ance designated  ^'  nymphomania." 


SECTION  in.— MATURATION  OP  THE  GBAAFIAN  VESICLES. 

The  spontaneous  and  periodic  ripening  and  dehiscence,  or  discharge,  of  the 
ovarian  vesicle  that  marks  the  period  of  oestrum  in  the  domesticated  animals, 
though  independent  of  fecundation,  yet  is  doubtless  intended  to  commence 
the  act  of  generation.  The  peculiar  condition  which  accompanies  the  matu- 
ration of  the  ovum,  the  intense  desire  of  the  female  for  the  male,  and  the 
excitation  produced  in  the  latter  at  this  period,  with  its  aptitude  for  procrea- 
tion, conclusively  demonstrates  this.  At  this  time,  as  we  have  seen,  par- 
ticular changes  occur  in  the  ovaries.  A  certain  Graafian  vesicle  or  vesicles, 
according  to  the  species  and  whether  the  animal  is  uniparous  or  multiparous, 
becomes  more  voluminous  than  the  others,  raises  the  enveloping  membrane 
of  that  body,  and  makes  a  more  or  less  salient  projection  on  its  surface,  as  is 
witnessed  in  the  ovary  of  the  Pig.  Around  this  -vesicle  the  bloodvessels 
enlarge,  and  the  stroma  is  congested ;  while  in  its  interior  an  effusion  of 
blood  takes  place ;  the  capsule  becomes  greatly  distended  and  injected,  and  at 
a  particular  point  gives  way,  leaving  an  irregular  gap  through  which  the 
ovnm  (Fig.  21,5)  escapes.  In  the  Pig,  during  the  evolution  of  the  vesicle,  the 
corpus  luteum  is  red,  deep  red,  blue,  or  nearly  black.  It  is  probable  that 
the  Graafian  vesicles  open  at  any  part  of  the  surface  of  the  ovary,  in  those 
animals  in  which  the  pavilion  of  the  Fallopian  tube  is  large  enough  to  enve- 
lop it  more  or  less  completely.  Bat  in  those  creatures,  such  as  the  Mare,  in 
which  the  ovary  is  so  voluminous,  the  pavilion  cannot  cover  it ;  and  it  is 
not  at  all  unlikely  that  in  this  case  the  rupture  of  the  vesicles  occurs  at  the 
hilus  of  the  ovary,  as  the  corpora  lutea  have  only  been  observed  at  this  part. 
In  multiparous  animals,  the  rupture  of  the  vesicles  at  one  period  of  rutting 
does  not  appear  to  take  place  simultaneously,  but  successively. 

The  number  of  Graafian  vesicles  which  come  to  maturity  and  rapture  at 
each  period  of  oestrum,  depends,  with  some  exceptions,  upon  the  number  of 
young  each'  female  brings  forth  at  a  birth.  The  Mare,  Cow,  and  Sheep, 
having  usually  only  one  offspring  at  a  time,  only  one  vesicle  ripens  during 
oestrum ;  the  Goat  has  most  frequently  two  young,  and  in  this  case  a  vesicle 
raptures  in  each  ovary ;  while  the  Pig  and  Carnivora  having  several  at  a 
birth,  a  corresponding  number  of  vesicles  open  and  their  contents  occupy  each 
comu  of  the  uterus. 

The  ovum  liberated  by  the  bursting  of  the  vesicle  is  seized  by  the  pavilion 
of  the  oviduct,  which  is  applied  somewhat  closely  to  the  surface  of  the  organ, 
and  is  carried  down  the  tube  to  the  uterus,  where,  if  fecundation  does  not 
ensue,  it  remains  only  a  brief  period  before  it  is  expelled  or  perishes.     The 


•€0  OBSTETRICAL  PHY8I0L0QT. 

seizQie  of  the  ovum,  as  has  been  stated,  is  all  the  more  certain  in  proportion 
as  the  pavilion  is  large  enough  to  grasp  a  laiy^e  surfiEUse  of  the  ovary ;  this 
•condition  is  found  most  developed  in  the  Camivora. 

CHAPTER  IL 

Feoundation. 

Thb  effective  intercourse  of  the  male  with  the  female  is  followed  by  certain 
remarkable  changes  in  the  ovum  and  generative  apparatus  of  the  latter,  which, 
■at  first  known  as  feeundaiicn,  eonc^tion,  or  impregnation^  ultimately  results 
in  the  formation  of  a  new  creature  possessed,  to  a  certain  degree,  of  individual 
or  independent  life.  The  intercourse,  to  be  effective,  depends  upon  the  pre- 
sence of  a  healthy  ovum  in  the  apparatus  of  the  female,  and  the  introduc- 
tion into  this  apparatus  of  the  seminal  fluid  by  the  special  organ  of  the  male. 
This  fluid  contains  the  essential  elements  known  as  ''  spermatozoa"-^rganic 
particles  of  a  particular  shape,  and  endowed  with  motion.  For  conception,  it 
is  absolutely  necessary  that  the  ovum  of  the  female  should  be  brought  into 
contact  with  these  particles;  though  whether  this  contact  can  occur  in  the 
ovisac,  prior  to  its  escape,  has  not  yet  been  definitely  ascertained.  It  is  certain 
that  by  reason  of  their  particular  movements,  and  also  doubtless  through  the 
aid  they  receive  from  the  special  motion  of  the  ciliated  epithelium  covering 
certain  portions  of  the  lining  membrane  of  the  uterus,  these  spermatozoa, 
when  the  uterine  opening  is  patent,  are  diffused  soon  after  coitus  to  the  most 
distant  parts  of  that  cavity,  and  high  up  in  the  Fallopian  tubes ;  though  they 
have  never  been  traced  so  flEur  as  the  ovisac.  Nevertheless,  a  very  strong 
argument  in  &vour  of  their  attaining  this  region,  and  producing  what  is  called 
**  ovarian"  or  "  tubal  impregnation,"  is  afforded  in  the  occurrence  of  extra- 
uterine—ovarian  or  tubal — ^gestation ;  fqf  in  this  case  the  speimatoroa  must 
have  reached  both  oviduct  and  ovary. 

Before  the  ovum  leaves  the  ovary,  changes  occur  in  it  which  may  be  noted 
here.  The  germinal  spot»  previously  at  the  inner  sur&ce,  passes  to  the  centre 
of  the  germmal  vesicles ;  and  this,  which  was  before  at  the  surfsLce,  goes  to 
the  centre  of  the  yolk  or  vitellus  ;  while  the  membrane  investing  the  latter, 
from  being  thin,  suddenly  thickens.  When  the  ovum  is  discharged,  the 
tunica  granulosa  and  retinaada  accompany  it  through  the  small  opening  in  the 
vesicle ;  the  whole  being  received  into  the  pavilion  or  infundibulum  of  the 
Fallopian  tube,  which  at  this  time  is  firmly  applied  against  the  ovary.  Ar- 
rived at  this  part^  the  ovum  is  carried  along  by  the  slow  vermicular  motion  or 
contraction  of  the  tube,  as  well  as  by  ti^e  ciliary  movement  of  the  cells 
covering  the  mucous  membrane  lining  ^is  duct,  until  at  last  it  reaches  the 
uterus. 

CHAPTEE   IIL 

SteriUty 

Hitherto  we  have  been  treating  of  successful  fecundation  as  if  it  was  always 
a  sure  result  of  the  coupling  of  &ie  male  and  female  sexes  at  a  certain  period. 
Successful  fecundation,  however,  is  not  always  the  case,  and  in  some  species 
«— particularly  the  equine — sterility,  temporary  or  permanent,  in  the  female 
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is  far  from  being  imcommoxi,  and  is  sometimeB  seriooa.  Sterility  or  infecun- 
ditj  depends  on  numerous  causes,  to  some  of  which  we  must  allude,  as  in 
distinguishing  their  presence  we  may  be  able  to  romove  or  counteract  them« 

It  is  diffic^t  to  ascertain  the  extent  to  which  it  provails,  especially  in  the 
kiger  and  moro  important  animals.  In  the  Stud  Book,  it  is  shown  that 
among  thorough-bred  Mares  the  per  centage  of  those  which  carry  foal  is  73*36, 
and  those  which  abort  or  are  infecund  26*64.  In  the  studs  of  France  the- 
fraitfdl  Mares  aro  59-57,  and  the  unfruitful  ones  40*43  per  cent.  The  Dnke- 
de  Guiche  gives  68  per  cent,  of  fecund  Mares.  At  the  haras  of  Pin,  during  a 
period  of  twenty  years,  thero  was  a  per  centage  of  68*27  fecund  Mares,  abor- 
tions 5-06,  non-fecund  26-67 ;  while  at  the  Pompadour  haras,  whero  oriental 
hones  wero  chiefly  bred,  the  births  in  three  years  wero  79-55,  abortions  2*27,. 
and  non-fecunds  20*45. ' 

In  the  Cow,  the  fecundations  appear  to  average  about  79  per  cent. 

With  the  Sheep,  sterility  or  infecundity  is  not  so  common.  Eueff,  at 
Hohenheim,  found  among  8500  sheep,  only  740,  or  8  per  cent,  unfruitful. 

Steiility  may  depend  upon  organic  or  physical  causes,  and  may  amount  to 
pemanent  impotence^  moro  particularly  when  congenital,  and  located  in  the 
generative  apparatus.  Monstrosities,  hermaphrodites,  animals  in  which  one 
or  more  important  organs  of  the  sexual  apparatus  aro  absent,  and  hybrids,  aro 
generally  permanently  sterile.* 

Prolonged  continence  and  old  age  is  not  an  unfrequent  cause  of  infecundity, 
as  is  witnessed  in  Mares  which  have  worked  for  many  years  in  towns,  and 
then  been  transferred  for  brooding  purposes. 

Change  of  climate  has  in  many  cases  a  marked  influence  on  fecundity  ; 
sometimes  putting  it  altogether  in  abeyance,  and  at  others  rondering  the 
animals  infecund  for  only  a  longer  or  shorter  period.  It  may  also  be  im- 
paired, or  suspended  temporarily  or  permanently,  by  abuse  of  the  generative 
f auctions,  bad  hygiene,  etc. 

It  may  likewise  be  due,  though  temporarily,  to  promaturo  or  tardy  coition 
when  the  generative  organs  aro  not  in  aphysiologicid  condition  for  conception^ 
or  when  ^ey  aro  in  an  irritable,  abnormal  state.  Under-fed  or  over-fed 
animals  generally  do  not  breed  so  readily  as  those  which  aro  in  moderate  con- 
dition ;  &t  animals  aro  especially  unfruitful.  Excitable^  vicious  Mares  aro  less 
likely  to  procreate  than  those  which  aro  of  an  equable  and  gentle  disposition. 
The  latter  aro  often  impregnated  at  one  attempt ;  and  it  has  been  observed 
that  with  Mares  accustomed  to  work,  active  exertion,  even  to  produce  fatigue, 
before  being  put  to  the  horse,  is  favourable  to  conception.  So  it  is  that  the 
Arab  submits  his  Maro  to  a  severo  gallop,  and  brings  her  almost  breathless 
before  the  stallion,  when,  the  act  being  accomplished,  he  leaves  her  quietly 
at  rest  for  some  hours. 

Various  diseased  conditions  of  the  generative  or  other  organs,  as  well  as 
general  derangements,  may  also  prove  antagonistic  to  fecundity.  Thero  may 
he  disease  or  alterations  in  the  ovaries.  Fallopian  tubes,  uterus,  or  vagina, 
which  will  hinder  conception ;  and  if  any  material  obstacle  to  the  contact  of 
the  spermatic  fluid  with  the  ovule  be  present  in  these  parts,  fecundation  can- 
not take  place.  Tumours  of  various  kinds  in  this  rogion  aro  not  an  infre- 
quent cause  of  sterility. 

Bneff  and  others  have  observed  an  imperforate,  dense,  and  tough  hymen  to 
he  a  cause  of  infecundity  in  the  Maro. 

*t  *  '^  ,"•  exeeptiofM  to  this  rule.    Sereral  welUautheniicated  xnfltancefl  are  recorded  in  which 
we  tobped  mule  hu  bred,  tm  well  as  other  hybrids. 
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In  all  these  conditions  a  careful  examination  should  be  made,  as  removal 
of  the  obstacle  to  generation  may  be  quite  within  the  scope  of  surgical  or 
medical  measures.  More  particularly  is  this  the  case  when  the  obstacle  is 
related  to  some  abnormal  condition  of  the  cervix  uteri — a  circumstance  more 
•common  than  is  generally  supposed. 

Occlusion  of  the  canal  leading  to  the  cavity  of  the  uterus — the  as — ^has  been 
known  as  a  cause  of  sterility  in  the  Mare  and  Cow  from  the  earliest  times. 
This  occlusion  may  be  complete  during  coition,  and  prove  £Eital  to  conception ; 
it  may  be  due  merely  to  a  spasmodic  condition  of  the  muscles  of  the  cervix. 
The  oiled  hand  should  be  introduced  into  the  vagina  to  ascertain  the  state  of 
the  part ;  when,  if  the  closure  is  suspected  to  be  owing  to  muscular  defect, 
the  cervix  may  be  smeared  with  extract  of  belladonna.  If,  however,  this 
does  not  succeed,  or  if  there  be  hypertrophy,  disorganisation,  or  rigidity  then 
an  operation  will  be  necessary.  Hypertrophy  from  plastic  exudation,  and  the 
formation  of  false  membranes,  is  a  frequent  cause  of  sterility,  and  usually 
occurs  during  or  after  the  first  birth,  particularly  in  the  Cow.  In  many  cases 
the  morbid  closure  of  the  as  can  be  remedied  in  a  very  safe  and  simple  man- 
ner. The  animal  is  secured — if  a  Mare  by  the  "  side-line,"  if  a  Cow  by 
fcistening  the  two  hind  legs  together,  though  not  too  close — and  the  oiled 
hand,  in  the  form  of  a  cone,  passed  up  the  vagina  to  the  cervix  in  a  half- 
rotary  or  screwing  manner ;  on  reaching  this,  the  tips  of  the  fingers  are  to  be 
^ntly  insinuated,  by  the  same  movement,  into  the  05,  and  pushed  on  until 
the  cavity  of  the  uterus  is  reached.  A  simple  sound,  well  greased,  and  the 
size  of  an  ordinary  catheter,  may  be  employed  with  the  same  object  as  the 
fingers,  and  appears  to  answer  quite  as  welL  Various  instruments  have  been 
•devised  to  dilate  the  cervix,  but  nothing  is  equal  to  the  fingers  or  the  sound. 
The  animal  may  be  put  to  the  male  on  the  same  or  the  following  day.  This 
«imple  operation  for  the  cure  of  sterility  has  been  very  often  practised,  and  is 
well  known  to  the  Arabs  of  the  Sahara,  who  treat  their  barren  Mares  in  this 
manner,  and  in  the  majority  of  cases  with  success. 

In  rare  instances  dilatation  may  require  to  be  effected  by  a  cutting  instru- 
ment, but  this  should  never  be  resorted  to  until  the  simpler  and  safer  means 
have  failed. 

Disease  of  the  mucous  membranes,  with  altered  secretions,  must  be  treated 
according  to  their  indications. 


CHAPTER   IV. 

Changes  in  the  Ovum. 

During  the  progress  of  the  ovum  towards  the  uterus,  and  soon  after  its 
reception  into  that  cavity,  some  remarkable  alterations  occur.  The  ovum  has 
encountered  the  fructifying  element  of  the  male  semen — the  spermatozoa  ;  at 
least,  this  has  been  established  in  the  Eabbit,  in  whose  oviducal  ovum  they 
were  found  to  have  passed  through  the  zona  pdlucida,  though  no  op>ening  has 
yet  been  discovered  in  that  extremely  fine  evanescent  film.  The  germinal 
vesicle  disappears,  or  has  changed  its  character,  and  a  somewhat  more  opaque 
embryonal  cell  succeeds,  which  may!  be,  or  includes,  a  combination  of  the 
nuclear  matter  of  the  sperm-cell  with  that  of  the  germ-cell.  Then  the  vitellus, 
escaped  from  its  enveloping  membrane,  becomes  depressed  in  a  circular  man- 
ner, and  breaks  up  into  independent  masses. 

This  change,  and  others  to  be  described,  takes  place  during  the  course  of 
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the  impngnated  oTum  throuKb  the  Fallopian  tube.  It  may  chance,  however, 
that  impregnation  takes  place  in  the  uterus ;  for  it  is  probable  that  the  ovum 
may  be  retained  there  for  a  certain  time  previous  to  perishing  or  being  ejected, 
and  that,  should  it  meet  the  spermatic  fluid,  impr^nation  will  ensue  and  the 
usual  resolta  foUow.*  But  it  is  more  likely  that  the  initial  changes  are,  in 
the  majority  of  instances,  accomplished  in  the  tube.  There,  the  ovum  is 
bathed  and  moved  about  in  the  clear  fluid  containing  the  spermatozoa,  by  the 
peristaltic  action  of  the  walls  of  the  duct,  in  order  to  enable  the  largest 
nmnber  of  the  fertilising  particles  to  obtain  access  to  the  yolk,  and  thus 
enaure  fecundity. 

With  the  formation  of  the  embryo-cell,  the  vitellus  becomes  separated  or 
letiacted  by  fluid  from  the  zona  pellaoida,  and  begins  to  rotate  therein ; 
while  one  or  two  minute  granukr  or  oil-Uko  bodies  may  appear  in  the  bui^ 
loaDding  fluid  (Fig.  28). 

A  division  or  uymeatation  of  this  primary  embryo-cell  into  two  portions 
(Fig.  29),  each  provided  with  a  nucleus,  is  the  next  step ;  then  there  is 
mntnal  repulsion  of  these  secondary  globes,  and  further  cleavage  of  each  into 
tiro  portions  {Fig.  30),  and  these  again  into  other  binary  divisions  (Fig.  30)  of 
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the  germ  yolk,  through  attraction  round  each  cell  of  the  particles  contignous 
theiete,  until  the  whole  is  worked  up  into  a  mass  of  flnely  nucleated  corpuscles 
—the  ultimate  segmentations  of  the  impregnated  porcnt  embryo-cell.  Each 
of  these  corpuscles  contains  a  colourless  pellucid  nucleus,  and  each  of  theso 
^in  a  nncleoloa.  The  eight-fold  cleavage  of  the  yolk  has  been  observed 
three  daysafter  impregnation  in  the  Babbit,  four  days  in  the  Guinea-pig,  and 
ten  days  in  the  Bitch ;  and  always  in  the  ova  found  towards  the  uterine 
extremity  of  the  oviduct  la  the  latter  animal  the  smooth  surface  of  the 
lona  pellucida  becomes  irregularly  flocculent,  as  if  a  gianulo-mucus  substance 
had  been  deposited  thereon;  in  the  Babbit  the  ovum  acquires  a  thick  adven- 

*  It  mij  Iw  renurked  ttut,  with  mullipirou*  aniinata,  the  number  at  joaof  in  Uio  cornna 
in  wt  in  proportioD  to  (he  eorpon  liiteK  at  the  Nuna  period.  Fnaclc  mentioDs  an  imtanee  ia 
vhiik  tiwre  vere  elevea  earpnn  luUw  wad  onlf  fire  fixtiuH ;  from  which  it  might  be  inr«[red 
Uit  nx  on  hvl  periah«d.  or,  if  thej  hmd  been  impregnated,  tlut  the  fstiuflfl  miut  luive  died  At 
■  iRj  etrl^  penod.  end  been  abenrbed.  It  hu  ^u  been  itktad  that  an  oTum  from  the  righl 
nuj  (vhieh  borereoeat  (ncuofthe  rupture  ofa  QimaSui  Teiicle),  hu  been  fouad  in  the  left 
tma,  whiiber  it  muit  hare  wandered.  Thii  hat  been  obMrred  in  wanma,  in  tho  Ilitoh,  the 
GwHcpig.  sod  aUo  in  the  Sheep.  Eehrer  mentioni,  in  the  MoaaUtckriJljiir  Qiburttkiuuit 
(nL  nil., p.  2!S).  finding  ■  fatiu  in  eicti  horn  of  the  uterus  and  in  the  ri|{ht  ontj  two  true 
•irponlBtea.    One orum had  migralad  to  the  bA  e *■ — ■-"-     '  ■' 


n  bj  meana,  probablj,  of  the  ul 
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titkntBlayerof  albamenlieforaffliteriDg  thfltttenis(Fig.  31,  a);  in  theGnine^ 
pig  the  zona  continnes  amootb.  After  oDtering  the  nterns,  on  the  fonttk 
day  the  zona  grows  fainter,  aa  the  final  e^mentation  or  mulberry  state  of  the 
jolt  ia  attained,  and  it  diiappeais  altogether  irhen  the  germ-maas  is  com- 
pleted. The  act  of  impi^natuin  ie  thua  consummated,  and  a  seriea  of  new 
changes  begin,  which  are  replete  with  interest  and  importance. 

"When  arrived  in  the  nteros,  a  layer  of  very  small  veaiclee  miakes  its 
appearance  on  the  whole  of  the  ioDer  surface  of  the  membrane  sow  inveeting 
the  yolk.  The  mtdbtTry  atractore  then  passes  from  the  centre  to  a  certain 
part  of  that  layer,  the  vessels  of  the  latter  coalescing  with  thoee  of  the 
former,  where  the  two  sets  are  in  contact,  to  form  a  membrane— the  fntoia 
amnion ;  while  the  interior  of  the  mulberry-like  body  is  now  aeen  to  be 
occupied  by  a  large  vesicle,  containing  a  fluid  and  dork  grajtnles.  In  the 
centre  of  this  fluid  is  a  spherical  body,  composed  of  a  sabstance  having  a  finely 


granular  appearance,  and  containing  a  cavity  filled  with  a  colourless  and 
pellucid  fluid ;  this  hollow  and  spherical  body  seems  to  be  the  true  germ. 
The  vesicle  containing  it  disappears,  and  in  its  place  is  seen  an  elliptical  de- 
pression, filled  with  a  clear  fluid,  and  in  the  centre  of  this  is  the  "germ,'' 
etill  presenting  the  appearance  of  a  hollow  sphere. 

The  fluid  presses  the  nucleate  corpuscles  of  the  yolk  outwards  against  the' 
inner  face  of  the  enveloping  membrane,  and  as  it  increases  the  pressure  fiom 
within  flattens  these  corpuscles,  until  they  resemble  pavement  epithelium  ; 
and,  finally,  they  all  coalesce  to  compose  a  membrane  lining  the  »ini,  which 
has  been  named  the  btastcderm.  This  blsstodennic  vesicle  divides  into  two 
layers — an  ezitrnat  and  ittienud — the  first  of  which  is  pale  and  only  slightly 
granular,  while  the  cells  of  the  second  are  fiUed  with  fat  granules ;  it  is  con- 
sequently of  a  deeper  tint 

Though  the  foregoing  changes  in  the  impregnated  ovum  have  been  chiefly 
obeerved  in  the  Eabbit  and  Guinea-pig,  yet  there  can  be  little  doabt  that 
they  are  of  the  ssme  chaiaoter  in  the  domestic  creatures  whose  embryology 
we  are  now  studying. 

It  is  only  to  be  remarked  that,  in  hoofed  animals,  no  envelope  of  the 
oTom  is  superadded  to  the  zona  pellucida  before  it  enters  the  uterus ;  im- 
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firegnation  of  the  ovmor  taking  place  in  the  Fallopian  tube,  where  it  meets 
the  spermatozoa,  the  first  stages  of  cleavage  in  its  interior  go  on  there,  but 
the  germ-mass  is  completed  in  the  utems.  In  this  process  the  zona  thins 
4iwaj  and  finally  disappears,  and  a  mass  of  albuminoid  matter  accumulates 
iiround  the  ovum,  which  affords  material  for  imbibition.  The  germ-mass 
becomes  fluid  at  the  centre,  and  expands  into  a  hollow  sphere,  whose  wall 
•offers  two  layers :  both  consisting  of  coherent  cells,  and  only  differing,  as  just 
remarked,  in  the  size  and  proportion  of  the  oil-globul&9. 

SECTION  I.— DEVELOPMENT  OP  THE  EBIBBTO. 

The  ovum  having  been  lodged  in  the  uterus,  and  the  germrmernbrane  or 
Uasioderm  having  <&vided  into  two  layers — an  upper  or  serom^  and  a  lower 
•or  mwxms — and  between  which,  at  a  later  period,  a  vascular  layer  is  developed, 
another  modification  occurs  by  which  the  outline  of  the  embyro  becomes 
evident. 

In  the  centre  of  the  blastoderm,  where  it  is  supposed  to  divide  into  these 
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o,  Yitelline  Membrane'with  its  commencing  Villostties;  h.  External  (or  Serous)  Layer  of 
the  Blastoderm;  c,  Internal  (or  Mucous)  Laver;  rf,  Body  of  the  Embryo;  6',  h\ 
Earliest  Cephalic  and  Caudal  Elevation  of  the'Eztemal  Layer. 

layers,  there  is  observed  a  clear  space  which  has  been  designated  the  area 
prdigera  or  pellucida,  in  the  centre  of  which,  and  in  the  transverse  axis  of  the 
vitellus,  there  is  going  on  a  multiplication  of  loosely  connected  cells  in  a 
small  rounded  mass,  which  forms  the  germinailve  area,  primitive  streak,  or 
trau  of  Von  Baer;  while  around  this  another  space — the  area  vasculosa — is 
developed.  The  '* primitive  streak"  is  the  centre  where  the  blastoderm 
<»mmence8  to  be  separated  into  the  external  and  internal  layers  ;  the  middle 
layer,  which  is  to  form  the  foetal  organs,  not  extending  beyond  the  "  germi- 
native  area  "  or  "  streak." 

By  a  proliferation  of  the  elements  of  the  outer  and  middle  layers  of  the 
blastoderm,  the  primitive  trace  increases  in  surface  and  thickness,  becoming 
clearly  defined  and  prominent,  in  the  form  of  a  shield,  and  is  named  the 
opaque  area,  which,  when  it  grows  transparent  in  its  centre,  is  named  the 
irangparerd  ot  pellucid  area  ;  the  clear  spot,  narrowing  or  constricting  in  its 
nkiddle  par^  is  named  the  area  vasculosa  or  embryonic.    In  the  middle  of  this 
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embryonic  area  appears  a  dark  line,  or  median  farrow,  due  to  changes  oocnr* 
ring  in  the  primitive  streak  ;  and  below  it  a  round  cord — ^the  chorda  dorsalis- 
— the  axis  of  the  f ature  embryo,  and  which  is  to  develop  the  spine ;  on  each 
side  of  the  streak  is  the  lamina  dorsalis^  and  the  portion  of  fluid  separating, 
them  from  the  chorda  dorsalis  is  the  future  spinal  cord  and  brain.  The 
inner  layer  of  the  blastoderm,  at  the  points  corresponding  to  the  embryo^ 
becomes  doubled,  so  as  to  form  a  new  layer — ^the  middU  layer.  The  chorda 
dorsalis  thickens  at  the  front  part,  to  form  the  first  appearance  of  the  skull^ 
and  the  fluid  between  the  dorsal  laminae  is  in  lai^r  quantity,  in  corre- 
spondence with  it ;  so  that  the  central  parts  of  the  nervous  system  and  their 
coverings  are  laid  down  at  the  same  time-  and  grow  simultaneously.  The 
separation  between  the  spinal  cord  and  brain  takes  place  early,  being 
coincident  with  a  curving  downwards,  towards  the  yolk,  of  the  anterior  part 
of  the  laminse  dorsaHs,  which  defines  the  limit  between  the  skull  and  spine, 
brain  and  cord. 

Kext  follows  the  closing  of  the  dorsal  laminse  over  the  fluid  which  is  to* 
constitute  the  brain  and  cord.  Two  other  laminae  are  in  the  meantime  pro- 
ceeding from  the  axis  of  the  embryo,  one  on  each  side.  They  grow  out 
laterally,  and  tend  to  conveige  in  the  median  line,  as  did  the  dorsal  laminse;. 
but  they  form  a  laiger  curve,  and  follow  a  different  direction,  conveiging  to 
meet  hdow  the  axis,  where  they  join,  except  at  the  umbilicus.' 

After  the  rudiments  of  organic  life  have  been  commenced  in  the  central 
portion  of  the  serous  layer,  a  fold  of  its  peripheral  portion  arches  over  the 
dorsal  surface  of  the  embyro,  so  as  to  represent  a  sac  whose  opening  is  at  the 
edge  of  the  fold.  The  opening  gradually  decreases  until  the  opposing  folds 
of  membrane  are  in  contact ;  it  then  ;disappear8,  leaving  the  foetus  snr* 
rounded  by  two  membranes.  The  one  next  the  foetus  is  the  amnion^  and 
the  other  is  gradually  separated  from  the  amnion,  and  joins  the  serous  lamina 
of  the  blastoderm,  forming  the  "  false  amnion  "  of  Pander,  or  the  "  seroua 
covering  "  of  Von  Baer.  The  membrane  surrounding  the  vitellus  or  yolk  is 
very  vascular ;  it  becomes  oval  in  shape,  and  more  pointed  when  it  is  in  con- 
tact with  the  embryo,  until  at  length  it  contracts  into  a  narrow  duct,  con- 
stituting the  vesicuia  alba  and  duct.  Thus,  then,  we  have  seen  the  embryo 
developed  in  the  layers  of  the  blastoderm,  and  formed  by  a  gradual  closing 
in  of  the  laminse  towards  the  median  line ;  the  brain  and  spinal  marrow, 
which  are  its  earliest  rudiments,  are  covered  in,  and  the  parts  anterior  to  the 
spine — ^the  thorax,  abdomen,  etc. — are  formed. 

We  will  now  direct  our  attention  to  changes  occurring  elsewhere,  and 
return  to  the  development  of  the  embyro  again. 

Towards  the  twelfth  day,  in  the  higher  orders  of  animals,  the  chief  modi- 
fications which  have  just  been  described  as  occurring  in  the  condition  of  the 
ovum  after  fecundation,  are  accomplished.  The  ovum  then  measures  from 
one-third  to  one-fourth  of  an  inch  in  diameter,  and  is  composed  in  reality  of 
£our  layers  or  shells,  enclosed  one  within  the  other,  but  only  three  of  which 
are  complete ;  they  are :  (1)  the  yolk  membrane ;  (2)  the  external  layer  of 
the  blastoderm ;  (3)  the  middle  layer ;  (4)  the  inner  layer 

By  ulterior  modifications,  the  layers  of  the  blastoderm  form  the  vaiiona 
organs  of  the  foetus,  and  what  have  been  termed  its  annexes^  or  enveloping 
membranes.  The  different  layers  have  also  received  other  names  than  tiiose 
mentioned,  according  to  their  functions :  thus,  the  external  or  serous  has 
been  named  the  sensUive  layer,  because  it  originates  the  epidermis  and  the 
4B|gans  of  sense ;  the  middle  layer  has  been  named  the  vascular  or  fferminative^ 
m  it  contains  the  principal  vessels  of  the  embryo,  and  the  locomotory  oigan& 
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an  dereloped  in  its  sabstance ;  vhile  the  intonial  layer  ia  known  aa  the 
mtuoiu  ot  mtatino-giMtdvlar,  trom.  its  constituUiig  the  mucous  membiane^ 
ite  principal  portion  forming  the  intestines  and  glands.  Each  of  these 
hjeta  fomiafaeB,  in  the  cooise  of  its  development,  the  intra-fcetal  and  the 
«^ra-fotal  parts.  We  shall  examine  the  latter  first ;  merely  noting,  in  the 
meantime,  tiiat  the  intia-fcetal  p&rta  of  the  external  or  sensitive  layer  of  tiie 
Uastoderm  form  the  epidermis  and  its  appendages — as  the  hair,  claws  or 
hools,  glands  of  the  skin,  etc — the  central  nervous  system,  and  the  oi^ans  of 
sense — such  as  the  retina  and  the  labyrinth  of  the  ear ;  while  the  extra- 
fcetal  parts  it  forma  are  dne  to  its  alteration  in  shape. 

The  fiEtos,  as  we  have  seen,  is  a  circnlar  body  applied  against  a  certain 
p<nut  of  the  blastoderm,  whose  outer  layer  is  continuous,  and  extends  over 
the  internal  face  of  the  chorion  and  the  surface  of  the  embryo  without  any 
limit  Bat  the  inflection  or  bending  of  the  latter  at  its  two  extremities 
caosea  the  external  layer  to  become  depressed,  and  to  conatituta  two  fblda ; 


Onm  TwiHTT 


1,  ViDontie*  of  tlw  Vitellio*  Hanbruie :  2,  £itaRi>1  Layar  of  the  BlMtadnin,'OT 
S«coi»d  CboriMi,  with  it<  VillonCia* ;  8,  Cmbilicml  YMicle,  formed  bj  tfae  Inset 
XijeroftbeBlulodeniii  4,  Veusli  of  tbe  Umbilical  Tende;  G,  Ofihalio  ud  CbiuIaI 
Prncrwti ;  6,  Embijo ;  7,  *" ■"'"■<  Venele. 

one  investing  the  head,  the  other  the  oppooite  extremity  of  the  body.  The 
lateral  parts  of  the  embyro  are  also  inflected  towards  each  other  to  form  the 
thotadc-ahdominal  cavity,  and  it  ia  thus  enclosed  in  the  serons  layer,  whose 
■des  goon  meet  above  the  back  of  the  young  creature,  and  a  short  pedicle 
—the  superior  umbilicus — joins  the  two  portions  of  the  blastoderm.  This 
pedicle  soon  disappears,  and  the  embryo  is  then  enclosed  in  an  independent 
SBC — the  amnion  already  alluded  to.  The  sensitive  layer  is,  therefore,  decom- 
posed into  two  sections :  an  internal,  the  amnion  ;  and  an  external,  the  serous 
taide,  which  ia  applied  against  the  inner  face  of  the  zona  pellucida,  and  con- 
tain to  form  the  chorion. 

The  middle  layer  will  be  noticed  hereafter,  and  we  now  go  to  the  interna 
layer.  Tfae  intra-fcetal  parts  of  this  ao-called  "  mucous  layer  "  form  the  epithe- 
Itmn  of  the  intestines  and  the  glands  belonging  thereto,  the  respiratory  ap- 
puatoa,  the  kidneys,  and  the  bladder.  These  organs  are  developed  at  the 
tune  time  as  the  extia-foetsl  parts. 

In  cnrving-in  upon  itself,  the  embryo  encloses  a  portion  of  the  internal 
t*Iistod(nnal  layer,  but  the  union  between  the  tmo  and  the  imprisoned  parts 
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la  at  first  largely  msintuned ;  aoon,  however,  it  contiactfl,  and  in  a  brief 
period  is  only  tepreaeuted  by  a  somewhat  narrow  canal,  the  inferhr  umbilical 
ring.  The  mucous  layer  is  therefoie  divided  into  two  distinct  portions  :  the 
iiUestiTial  fiirrmD,  or  itttTOrfaUd  portion;  and  the  umhiliad  veside,  vesieula 
alba,  oi  extTa-faital  portion.  These  two  divisions  communicate  by  the 
omphalo-meseTtUrie  or  viielline  dud.  The  "  umbilical  vesicle  "  is  filled  irith  & 
giauolar  fluid,  which  is  conveyed  by  the  omphalo-mesenteric  vessels  for  th» 
nutrition  of  the  fcetos;  when  this  alimentaiy  leserve  is  nearly  expended,  th» 
allaiiiois  sppeus.  This  h^ins  by  a  snuJl  enlargement,  which  the  intestinal 
furrow  pushes  towards  the  inferior  part  of  the  abdominal  cavity ;  the  enlarge- 
ment becomes  eloi^ted  and  vesicuUr-looking,  and  gradually  increases  in  aizer 
by  bringing  the  ombilical  vcesels  towards  its  borders.  Becoming  still  moi« 
elongated,  it  passes  through  the  umbilicos  and  spreads  itself  over  tlie  inner 
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],|VitaIlina  KnolmiiB  or  Friailiia  CharieD,  which  hu  atmoat  dii«ppe«r«d  ;  3.  Ei- 
tflrsil  Lajer  of  the  Blutoderm  or  Secood  Chorion ;  3,  AtJictoia  panetnting  tha 
Tillodti«;  4.Unibilicm]y«ic1e:  6,  UoiOD  of  the  Caudal  and  Ceph^o  ProoMa*,  ud 
Formation  of  tha  CaTitj  of  tha  Amaioa  ;  0,  Xmbrjo  ;  7,  AllanUua, 

face  of  the  chorion,  between  the  latter  and  the  amnion.  It  is  divided  into 
two  sacs  by  a  constriction,  the  ttrachut,  at  the  umbilical  ring ;  the  inner  aac 
is  the  sm^eet,  and  forms  the  bladder;  while  the  external,  the  most  vola> 
minons,  composes  the  proper  allanioia. 

We  have  now  seen  that  the  vitelline  membrane,  lined  by  the  serous 
vesicle,  forms  a  complete  shell  around  the  ovum  in  process  of  development ; 
and  that  Ibe  layers  of  the  blastoderm  eventnally  constitute  three  memlnaneouB 
sacs,  two  of  which  envelop  the  embryo.  These  various  membranes  eon- 
stitute  the  "  envelopes  "  or  "  annexes  "  of  the  yonng  creature  during  utero-gee- 
tation,  and  in  describing  them  it  is  usual  to  include  the  "  cord  "  composed  of 
bloodveesels,  as  well  as  the  capillary  ramifications  which  establish  and  main- 
tain such  important  relations  between  the  mother  and  its  ofispring  during 
this  period. 

8ECTI0H  n.— AJTKEXJSS  07  THE  FtETCS. 

The  annexes^  then,  comprise  the  chorion,  a  membraneous  envelope  ezaotly 
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adapted  to  the  utenis;  the  amnion,  a  secoDd  ovoid  sbc  included  ^rithin  the 
latter,  and  contaioiiig  the  fcetus ;  the  allanloU,  a  membmne  composed  of 
two  layers,  which  are  spread  over  the  external  face  uf  the  amnion  and  tlie 
inner  Burface  of  the  chorion,  and  thus  lines  the  cavity  formed  hy  these  two 
envelopes  j  a  small  bladder  of  a  pyriform  shape,  the  umbilical  vesicle  ;  the 
placenta,  a  collection  of  vascular  tufta  grafting  the  fa>tus  to  the  mother; 
and  the  wmbilical  cord,  composed  of  vessels  that  attac'h  the  fcetua  to  the 
cmvelopes  which  contain  it,  and  which  ultimately  ramify  in  the  placental 
tofta.  We  will  describe  each  of  these  in  detail,  aa  a  correct  knowledge  of 
their  anatomy  ia  essential  to  the  comparative  obstetrist.  Aa  before,  wo  vrill 
take  solipeds  aa  the  type  of  comparison. 

Chorion. 

The  ehorion,  the  outer  envelope  proper  to  the  ovum,  is  foand  covering  it 

looKly  at  the  earliest  period  of  its  existence,  and  corresponds  to  the  mem- 


,  Potlerior  portion  ofcupjinf[  Uie  Body  of  tlie  ITtcrua  ;  B.  Lf<Y  Cornu  pliMtM  ind 
•■nuiotal  1  C,  Bight  CgrDu,  longci  thtn  tba  leti,  and  containinf- ■  purtion  uf  tlie 


brane  lining  the  t^  in  oviparous  animals.  It  is  a  vast  membraneous  sac, 
completely  doeed,  and  which,  being  moulded  upon  the  uterine  cavity,  re- 
Mmblea  the  nterua  in  form,  having  a  body  and  two  comna  ;  the  latter,  how- 
ever, are  not  co-extensive  with  those  of  the  uterus.  When  the  chorion  is 
distended,  its  comua  show  £ne  and  deep  plicte  or  bulgings,  like  the  csecum  ; 
the  comoa  are  always  unequal  in  size,  that  in  which  the  fcetus  is  developed 
being  of  conrse  the  largest.  The  external  surface,  otherwise  smooth,  ia 
studded  with  innumerable  small,  red,  short  papillte  or  "  processes,"  which 
are  formed  by  the  placental  villous  tufts.  This  papillary  face  adherea 
alightly  to  tho  internal  surface  of  the  uterus,  and  between  the  two  suriacesa 
trifling  quantity  of  brown  or  blood-coloured  fluid  is  found.  The  inner  face 
ia  lined  by  tho  external  layer  of  tlie  allantois,  to  which  it  is  closely  adherent 
except  at  the  insertion  of  the  vascular  cord,  where  there  exists  a  kind  o 
conical  infondibulum  occupied  by  the  umbilical  vesicle.     On   this  surfit  c 
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Uie  umbilical  uteriM  and  veins  tamif y,  tbeii  minute  dinaions  traTening  the 
membnne  to  fonn  the  placental  villoaitiea.  The  chorion  may  be  diridod 
into  tvro  Uminp^  the  outer  of  which  hae  been  called  the  txochmion,  and  the 
inner  the  endoclwrwn.  From  the  endochorion  are  derived  the  veasela  which 
pass  to  the  villi,  the  chorion  itaell  being  deatitate  of  vessels  until  the  allAo* 
tois  ia  developed.  The  structure  of  this  envelope  is  that  of  a  delicate 
«eUalai  membnme,  traversed  bj  the  vascular  ramificatioaa  of  the  placenta. 


Fig.  38. 
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In  many  places  its  cellular  arrangement  closely  resembles  that  of  vegetables, 
each  cell  containing  a  distinct  nucleus ;  the  villi  have  the  same  texture,  bat 
their  cells  are  filled  with  a  granular  matter.  The  strength  of  the  membrane 
is  greatest  in  the  early  ovum  ;  it  is  formed  by  the  zona  pelludda,  which  is 
lined  by  the  external  layer  of  the  blastoderm.  It  is  thought  that  the  primi- 
tive chorion  disappears  by  rewrption,  and  that  this  blastodermic  layer  be- 
-comas  the  definiUre  chorion ;  also  that  whan  the  allantois  has  spread  itself 
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iKtwteti  tbe  ammon  snd  the  external  e 
bnical  Teasels,  this  definitiTe  cboriou  beco 
s  TiUositiee. 


Rvmmattts. 

In  Rnmiumts,  the  chorion  corteapondB  to  the  iotemal  face  of  the  vterns, 

*rho«e  form  it  lepeate,  and  witli  whose  eutface  it  is  mon  oi  less  in  contact. 


Fig.  W. 

FOTU  ICBMMAVSI  0>   TBI  Qoil  Jt 


FVix  TiHB :  Tvm. 


AiCmiiof  tba  Vtarai;  B 


The  middle  of  its  inner  Erarface  is  tinited  to  the  amnion  and  the  allantois  by 
locM  gelatinous  connectiTe  tiBsue,  so  laminated  that  it  might  he  mistaken  for 
dilTerant  layers  of  membrane.  It  ia  only  coyered  by  the  allnntoia  in  the 
pettions  correeponding  to  the  comno,  which  are  longer  than  those  of  the 
Btcnu.  It  offers  numerous  small  red  masses,  studded  at  variable  dietences 
&om  each  other  on  the  nirface  next  the  uterus,  and  which  effect  a  very 
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impoTtant  connection  Itetween  the  ]att«c  and  the  chorion.    These  ue  the 
jilacenlvlx  to  which  ve  shall  allude  presently. 

In  thu  Sheep  and  Goat,  when  there  are  two  young  creataree,  the  two 
-comaa  of  the  chorion  are  joined,  so  as  to  look  extenmllj  like  one  sac. 


In  the  Pig  there  are  no  oomna,  but  the  whole  appears  as  an  elongated 
*ac,  whose  two  eztiemities,  mach  exceeding  those  of  the  embryos,  are  in 
relation  with  the  envelopes  of  the  contained  progeny.  Its  internal  iaco  is 
similar  to  that  of  ruminants  ;  on  its  external  fuce  are  smooth  non-villoos 
spots. 


Futui  uiD  Ftnu.  HiKBautii  or  ins  Cir. 

«fl.  Chorion  ;  i.  Zonular  PbcenU;  d.  Unbilled  T»ide.  with  iti  Kip«OBtro«,/;  betweeo 
AmnioD  ind  Placrnlii,  and^,  lU  Pedicl«  ofstUebmeDt  tOB  loop  oT  uwll  lataMiiia: 
k,  Alluiloi*  ;  k,  Fffitiu. 

Bitch  and  Cat. 

In  the  Bitch  and  Cat,  the  arrangement  of  the  chorion  is  similar  to  that  of 
the  Pig ;  it  has  no  comun,  its  extremities  are  obtuse,  and  its  inner  face  is 
everywhere  in  contact  with  the  allontois,  though  it  does  not  adherre  closely 
to  it. 

Ahkioit. 

The  amnion  is  the  second  complete  sac  enveloping  the  fnctna.  It  floats 
freely  in  the  cborial  sac,  to  which  it  is  only  attached  at  a  single  point, 
through  the  medium  of  the  umbilical  cord ;  and  it  contains  the  foetus,  which 
is  fixed  to  its  inner  face  by  the  same  means.  It  is  formed  by  the  extern^ 
layer  of  the  blastoderm.     It  envelops  the  embryo  very  closely  at  aa  earij 
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period,  and  is  continnons  with  the  common  integument  of  the  fcetiu  at  the 
open  abdominal  parietea  At  a  later  period  it  is  distended  with  fluid,  and  so 
iiKpaiatcd  from  the  foetus  ;  and  after  being  reflected  upoathefnnia,  of  which 
it  forms  the  outer  coat,  it  terminates  at  the  umbihcus.  In  shape  it  is  at  first 
^eiical,  hut  is  afterwaids  ovoid,  and  it  has  thin  transpareitt  walls.    The 


COEKECnON. 
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tppeuded  to  lUuBlrttion. 


Tvnri  0*  MiBi  ixt>  m  EiTBiopu. , 

J,  Ooriil  Sie  ;  C,  .Amniotie  S»b  wiUidnwii  from  tha  AlUtiloid  CkTi'tT,  and  Opened  to 
npm  tbe  FcEtni  ;  D,  iDrundibulum  of  ths  Unchui ;  B,  Allantoid  portion  of  Iha 
trmUnl  Con)  :  b,  PortioD  of  tha  Eilenml  Horbce  of  the  Chorion  dertitnta  ofPli- 
>1  Tilloailic*,  ud  eomapondiiiK  (o  tha  Doiiit  of  inwrlian  of  thna  padicoktMl 


ntcnttl  &ce  is  covered  hythe  inner  lajerof  the  o^IonM^  to  which  it  slightly 
adbens.  The  internal  bee  is  quite  smooth,  and  applied  more  or  leas  directly 
to  tb«  skin  of  the  fcetus.  It  exhales  or  secretes  a  fluid — the  liquor  arnnH — 
which  bathes  the  foetus,  and  serves  aa  important  pnipoae  in  intra-aterine 
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In  the  foetus,  as  above  mentioned,  the  amnion  is  continuous  with  the  skin 
around  the  umbilicus,  and  is  constituted  by  two  superposed  layers :  one,  a 
very  fine  fibrous  membrane  that  adheres  to  the  allantois :  and  another,  an 
epithelial  layer,  which  lines  the  inner  face  of  the  latter.  At  certain  points  of 
its  internal  surface  in  solipeds,  according  to  some  authorities,  though  denied 
by  others,  there  are  small  white  opaque  masses  of  what  are  supposed  to  be 
epidermic  cells ;  hence,  this  membrane  has  been  designated  a  true  epidennis  of 
the  blastoderm.  Though  thin  and  transparent,  it  is  nevertheless  of  a  firm 
texture,  and  resists  laceration  better  than  the  other  membranes.  It  does  not 
exhibit  either  vessels  or  nerves  when  in  a  healthy  condition.  When  tbe 
amniotic  sac  is  inflated,  there  is  observed,  at  the  portion  adjoining  the  in- 
fundibulum  of  the  urachus,  a  kind  of  vascular  plexus,  having  the  shape  of 
a  goose's  foot,  between  the  branches  of  which  the  two  superposed  layers  are 
much  less  transparent  than  elsewhere.  At  tfcis;  part,  between  the  amnion 
and  the  allantois,  is  the  small  raembraneoQS  poucl,  quite  empty,  in  which 
the  umbilical  vesicle  tertninites ;  and  here  alaiO  y^f^anioiotic  sac  forms,  opposite 
the  cord,  a  little  conical  cuLde-tae.  Towards  the  termination  of  gestation, 
one  of  the  extremities  of  th»  sac  corresponding  to  the  posterior  limbs  of  the 
foetuSy  is  stretched  into  a  very  short  wide  horn* 

Liquor  Aiikiz. 

The  liquor  amnii  is  an  albuminous  alkaline  fluid  coniained  in  the  amni- 
otic sac,  and  in  which  the  foetus  is  suspended  as  in  a  hydj:o6tatic  bed.  It  is 
in  greater  or  less  quantity,  according  to  the  peiiod  of  gestation :  being  abun- 
dant and  limpid,  or  slightly  lactescetit,,  at  .an  'eatTy  period  ;  and  becoming 
scantier,  viscid,  and  citron  or  reddish-tinted,  at  an  advanced  stagey 
when  it  is  adhesive  and  agglutinates  the  hair.  In  a  Mare,  twenty- 
one  weeks  pregnant,  Gurlt  found  two  pounds  twelve  ounces  of  fluid; 
in  another,  at  thirty-six  weeks,  foor  poqnds  five  ounces ;  and,  finally, 
in  one  about  the  fortieth  week,  the  allantoid  and.  amniotic  fluids  weighed 
collectively  nineteen  pounds  and  half  an  ounce.*  Its  colour  during  this 
period  may  be  due  to  the  meconium  thrown  out  from  thb  digestive  passages 
of  the  foetus ;  and  its  composition  doubtless  varies  with  the  development  of 
the  latter.  It  is  somewhat  salt  to  the  taste,  and  contains  99  per  cent  of 
water,  as  well  as  albumen^  mucosine,  kreatin,  glycose,  and  salts,  the  chief 
of  which  are  chlorides  of  sodium  and  potassium,  and  the  sulphate  and  phos- 
phate of  lime.  There  is  alsp  a^^wUaw  matter  analogous  to  bile,  as  well  as 
urea.  A  peculiar  acid,  the  amniotic^  has  also  been  found  in  it,  in  addition  to 
fragments  of  meconium  from  the  intestines  of  the  foetus,  epithelial  cells  and 
their  nuclei,  besides  portions  of  the  thick  epidermis  which  covers  the 
plantar  face  of  the  hoof  of  solipeds.  Towards  the  end  of  gestation  the 
albumen  diminishes.  Probably  the  formation  of  the  mucus  covering  that 
invests  the  young  animal  at  birth,  is  duo  to  the  precipitation  on  its  skin 
of  the  mucus  and  yellow  matter  contained  in  this  fluid.  Hoppe-Seyler  gives 
its  chemical  composition  as  water,  holding  in  solution  a  small  quantity  of 
casein,  kreatin,  lactic  acid,  grape  sugar,  and  saline  matter ;  and  therefore 
resembling  very  dilute  serum. 

The  uses  of  the  liquor  amnii  are  varied  and  important.  It  is  not  very 
probable  that  it  serves  as  nutriment  for  the  foetus  in  the  early  period  oif 
intra-uterine  life ;  though  it  has  been  found  in  the  stomach  of  those  youi^ 
animab  which  had  been  purposely  irozen  in  their  membranes,  and  then  dis- 
sected; portions  of  the  hoof  epithelium  have  also  been  discovered  in  the 
foetal  stomach.     It  preserves  an  equable  temperature  for  the  young  creature  ^ 
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maintains  the  integrity  of  its  exterior  before  the  skin  is  covered  by  the 
peculiar  sebaceoas  coating ;  favours  its  movements  and  its  development,  by 
removing  it  from  unequal  pressure  ;  diminishes  the  impression  from  sudden 
external  movements  and  shocks,  thus  preserving  it  from  injury ;  and  allowa 
it  to  obey  the  laws  of  gravitation.  It  also  protects  the  mother  from  injury 
by  the  foetus,  towards  the  termination  of  gestation.  During  parturition,  it 
protrudes  the  membranes;  is  the  primary  agent  in  dilating  the  os  uteris 
shields  the  foetus  from  the  direct  action  of  the  uterine  contractions,  whose 
violence  might  compromise  its  existence ;  renders  the  dilatation  of  the  os* 
easy  and  prompt ;  and,  finally,  by  lubricating  the  vagina,  causes  the  passage 
of  the  foBtus  through  it  to  be  more  gentle  and  expeditious  than  it  would 
otherwise  be. 

DiFFERENCBS  IN   THE  AmNION   OF   OTHER  AnIHALS. 

Buminants. 

The  amnion  in  Euminants  is  similar  to  that  of  the  Mare.  It  is  easily 
separated  into  two  layers,  and  shows  on  its  inner  surface,  particularly  near 
whero  it  invests  the  umbilical  cord,  a  large  number  of  white  or  yellowish- 
wbite  bodies.  In  the  Cow  these  are  sometimes  elongated  in  the  form  of 
papillae ;  at  other  times  they  exist  in  flattened,  slightly  raised  patches,  about 
one-fourth  of  an  inch  long.  Sometimes  they  are  single ;  occasionally  they  are  in 
dusters.  They  consist  of  large,  flat,  nucleated  cells,  resembling  a  squamous 
epithelium  ;  it  is  concluded  that  they  are  the  seat  of  formation  of  a  glycogenic 
material  Up  to  a  certain  period  of  intra-uterine  life,  they  increase  in  size 
and  then  degenerate :  their  organisation  and  development  being  in  inverse 
relation  to  the  development  of  the  liver,  whose  function  they  assume,  with 
regard  to  glyo^nation.  Ikternally  the  amnion  is  altogether  in  contact 
with  the  allantoiB  and  chorion. 

Pig. 

It  does  not  differ  in  the  Pig. 

Bitch  and  Cat. 

In  the  Bitch  and  Cat  the  amnion  is  entirely  covered  by  the  amniotic  layer 
of  the  allantois,  to  which  it  adheres  in  the  same  manner  as  in  the  Mare;  the 
two  membranes  are  only  separated  by  the  umbilical  vesicle,  and  there  is  no 
trace  of  the  pouch  and  vascular  plexus  seen  in  that  animal.  In  the  amniotic 
liquid,  crumbs  of  meconium  are  found  towards  the  end  of  gestation. 

Allantois. 

The  allaniais  arises  on  the  front  part  of  the  posterior  extremity  of  the 
mucous  layer  which  is  closing  to  form  the  intestine,  as  a  growth  of  the 
intestine,  which  proceeds  very  rapidly.  It  passes  out  where  the  ventral 
laminap  are  still  unclosed,  in  the  region  of  the  umbilicus,  and  reaches,  either 
mediately  or  immediately,  the  inner  surface  of  the  exochorion.  By  the  con* 
striction  of  the  umbilicus,  it  is  separated  into  two  portions  which  communi- 
cate :  that  within  the  body  of  the  embryo  is  the  sacculated  urinary  bladder, 
with  the  uruchus  or  tube  of  communication.  It  receives  its  vessels  from  the 
hypogastric  artery ;  these  are  spread  out  as  a  vascular  layer,  especially  upon 
that  portion  of  its  surface  which  faces  the  exochorion.  The  vessels  form  a  dis- 
tinct layer — the  endochorion.  As  a  membrane  it  lines  the  inner  face  of  the 
chorion,  and  is  reflected  around  the  point  of  insertion  of  the  umbilical  cord, 
to  be  spread  over  the  outer  face  of  the  amnion ;  in  this  way  it  transforms  the 
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chorionic  sac  into  a  kind  of  serous  cavity,  in  which  the  amniotic  sac  is 
«i^closed  like  a  viscos. 

The  inner,  or  amniotic  layer,  is  so  loosely  united  to  the  amnion,  that  a 
slight  dissection  or  inflation  will  readily  detach  it.  When  inflation  is  prac- 
tised, the  separated  membrane  presents  a  wavy  appearance,  from  the 
presence  of  numerous  cellular  attachments  it  has  with  the  amnion ;  as  the 
inflation  is  forced  these  hands  tear  with  a  noise  like  the  crackling  of  parch- 
ment, and  with  care  the  whole  of  this  portion,  which  is  equal  in  extent  to 
the  amnion,  may  he  removed.  The  chorial  allantois  adheres  much  more 
firmly,  and  in  some  parts  it  can  scarcely  he  dissected  away.  Inflation,  how- 
ever, demonstrates  its  existence  and  continuity  with  that  on  the  amnion  \  for 
if,  after  opening  the  allantoid  sac  by  cutting  through  the  chorion  and  the 
layer  covering  it,  we  introduce  a  tube  between  the  two  membranes — ^which 
is  easily  done  near  a  large  vessel,  a  slight  inflation  causes  the  air  to  penetrate 


Fig.  4a 

VUlX  OW  TES  F(BTAL  EnTELOPBS  IV  THB  MUHB. 

A,  Foetus ;  B,  Cavity  of  the  Amnion  ;  C.  Cavitj  of  the  Allantois ;  D,  TJmhilical  Vesicle: 
1,  Chorion  ;  2,  Chorial  Layer  of  the  Allantois  ;  3.  Amniotic  Layer  of  the  Allantois  ;  4, 
Amnion  ;  6,  Urachiu,  the  expansion  of  which  forms  the  Allantois  ;  6,  Pedide  of  the 
Umhilleal  Vesicle. 


between  the  allantois  and  chorion,  though  only  in  the  track  of  the  vessels 
of  a  certain  size,  where  the  adherence  is  slight;  a  more  powerful  inflation  will 
cause  the  air  to  follow  the  smaller  vascular  ramifications,  and  render  the 
membrane  still  more  apparent,  but  not  at  the  points  where  the  vessels  have 
almost  become  capillaries.  If,  instead  of  forcing  the  air  towards  the  ramifica- 
tions, it  is  sent  in  the  contrary  direction,  it  will  be  seen  to  pass  to  that  por- 
tion of  the  membrane  covering  the  umbilical  cord,  and  insinuate  itself  between 
-the  amnion  and  the  layer  of  allantois  covering  it,  thus  proving  the  continuity 
of  the  membrane. 

As  has  been  stated,  the  cavity  of  this  sac  is  in  communication  with  the 
interior  of  the  bladder  by  means  of  the  urachus :  a  narrow  canal  in  the  amni- 
-otic  portion  of  the  umbilical  cord,  and  which  widens  at  the  origin  of  the 
aUantoidean  portion,  where  its  walls  are  continuous  with  the  amniotic  layer 
of  the  membrane,  as  well  as  the  chorial  layer,  after  being  prolonged  as  a 
sheath  around  the  cord.     These  arrangements  show  the  allantoid  cavity  to  be 
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a  kind  of  urinaiy  reseryoir  or  dependency  of  the  bladder,  the  fundus  of 
which  is  prolonged  in  an  infundibular  manner  as  fjEur  as  the  umbilicus,  to  con- 
stitute the  urachus,  which  follows  the  umbilical  vessels  in  the  amniotic 
portion  of  the  cord,  and  ends  by  forming  the  allantoid  cavity. 

The  structure  of  this  membrane  is  slightly  fibrous,  with  a  layer  of  epithe- 
lium ;  it  is  thin  and  pellucid,  and  appears  to  be  destitute  of  vessels  at  a  late 
period  of  foetal  life.  It  bears  on  its  surface  the  umbilical  vessels,  from  the 
umbilicus  to  the  chorion. 

The  allantois  contains  a  fluid — the  aUanioic  liquid — the  quantity  of  which, 
like  that  of  the  amnion^  is  greatest  at  an  early  period.  It  is  then  colourless  or 
slightly  turbid ;  but  with  the  growth  of  the  foetus  it  gradually  assumes  a 
yellowish  hue,  until  near  parturition,  when  it  is  brown.  It  presents  some- 
what the  same  physical  properties  as  the  liquor  amnii,  and  contains  albumen, 
osmazone,  a  nitrogenous  mudlaginous  matter  insoluble  in  alcohol,  a  particular 
principle  named  aUarUainef  which  appears  to  be  the  urate  of  urea,  with 
lactic  acid,  lactate  of  soda,  and  phosphates  of  soda,  lime,  and  magnesia. 
Allantoic  acid  is  not  found  in  this  fluid  in  solipeds.  In  addition  to  the 
laige  per  centage  of  water,  there  is  a  notable  proportion  of  sugar  at  an  early 
epoch  of  foetal  life ;  this,  however,  gradually  and  finally  disappears  towards 
the  termination  of  gestation. 

It  is  probable  that  before  the  foetal  circulation  is  fully  established,  the 
allantoid  fluid  serves  to  nourish  the  young  creature,  but  that  towards  the  end 
of  gestation  it  is  a  product  of  the  urinary  secretion  of  the  foetus.  It  is  certain 
that  as  gestation  approaches  its  termination,  the  renal  excretion  of  the  young 
animal  passes  from  the  bladder  along  the  urachus,  and  deposits  near  the 
allantoic  orifice  of  that  tube  a  thick  fluid  of  a  reddish  colour,  and  possessing 
an  urinous  odour ;  it  contains  uroerithrin  and  hippuric  acid. 

The  fluid  contains,  besides,  whitish  filaments,  and  small  oval  or  discoid 
masses  of  a  brownish  colour  £rom  the  size  of  a  pea  to  that  of  a  hen's  egg, 
•either  floating  about  in  the  cavity  or  attached  to  the  allantois  by  a  narrow 
pedicle.  Sometimes  they  are  very  numerous,  and  at  other  times  there  is  only 
one.  From  the  fanciful  notions  attached  to  them  in  ancient  times,  they 
were  named  the  *^  hippomanes"  Usually  they  have  the  consistency  and 
elasticity  of  gluten,  are  flattened,  and  are  thinner  at  the  border  than  the 
•centre.  Those  attached  to  the  allantois  are  generally  pyriform,  and  their 
•pedicle  is  narrower  as  they  are  more  developed :  proving  that  the  loose  bodies 
in  the  fluid  were  originally  appendages  of  the  allantois.  It  is  not  improbable 
that  they  are  inspissated  parts  of  the  allantoic  fluid  which  were  originally 
deposited  upon  the  membrane.     They  contain  much  oxalate  of  lime. 

Differences. 

Rumiruinls. 

In  Buminants  the  allantois  is  diflbrent  to  that  of  the  Mare,  being  less  comr 
plex.  It  represents  a  very  elongated  cavity,  the  middle  portion  of  which  is 
not  extensive,  and  receives  the  insertion  of  the  urachus ;  while  its  extremi- 
ties, which  are  unequal,  are  prolonged  into  the  cornua  of  the  chorion,  where 
they  are  attached  by  a  small  ligament.  This  sac  is  in  reality  an  expansion 
of  the  urachus ;  it  is  always  thrown  back  on  one  of  the  sides  of  the  amnion. 
In  the  completely  developed  foetus,  even  at  birth,  the  allantois  still  communi- 
cates directly  with  the  bladder  by  means  of  the  urachus.  Frequently  in  the 
Sheep  this  membrane  exceeds  the  chorion,  and  in  the  case  of  twin  embryos, 
although  the  two  chorial  sacs  unite  by  one  of  their  cornua,  there  is  only  a 
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rimple  external  nnion  between  the  two  allantoid  membranes^  the  cayities 
maining  isolated. 

Laminated  deposits,  like  the  hippomanes,  are  fonnd  in  the  allantoic  fluid 
of  ruminants,  though  not  very  frequently.  These  deposits  are  less  dense, 
smaller,  and  of  a  lighter  colour. 

^• 

In  the  Pig  the  allantois  does  not  offer  any  marked  difference  from  that  of 
ruminants,  except  that  it  is  less  sacculated,  and  shows  at  the  extremity  of 
each  cornua  a  small  portion  projecting  beyond  the  chorion,  which  it  seems  to 
pierce,  while  it  is  strangled  by  a  kind  of  rings  formed  by  that  envelope.  In 
the  gelatinous  tissue  connecting  the  allantois  to  the  chorion,  are  numerous 
small,  white,  spherical  bodies,  each  possessing  a  distinct  capsule ;  they  are 
composed  of  multitudes  of  circular  cells,  the  size  of  lymph  corpuscles,  and 
quantities  of  granular  particles — ^being,  in  fact,  histologically  the  same  as  tho 
hippomaneSy  with  which  they  are  probably  homologous. 

Bitch  and  Cat 

In  the  Bitch  and  Cat  it  is  disposed  in  the  same  fashion  as  in  solipeds.  Its 
^external  layer  adheres  less  closely  to  the  chorion,  except  at  the  part  corre- 
sponding to  the  placenta,  where  it  is  more  intimately  united. 

Umbilical  Vesicle. 

The  umbilical  vesick^  saccus  inUsiinalis,  or  vesicida  alba,  is  a  small 
fusiform  or  pyriform  pouch  lodged  in  the  infundibulum  at  the  extremity  of 
the  umbilical  cord.  Its  fundus  adheres  to  the  chorion,  while  the  opposite 
end  is  prolonged  to  a  certain  length  in  the  substance  of  the  cord,  being 
even  continued,  in  the  very  young  foetus,  to  the  abdominal  cavity  by  & 
narrow  canal  that  communicates  with  the  terminal  portion  of  the  small 
intestine. 

This  pouch  has  a  red  colour,  due  to  its  great  vascularity,  its  waUs  receiving 
a  special  vessel  from  the  anterior  mesenteric  artery ;  the  terminations  of  this 
vessel  give  rise  to  a  corresponding  vein  that  terminates  in  t^e  vena  portse» 
These  are  the  two  omphalo-mesenteric  vessels.  The  umbilical  vesicle  in 
solipeds  is  constantly  present  as  a  normal  formation  in  the  earlier  months  of 
foetal  development,  being  formed  from  the  extra-foetal  portion  of  the  internal 
layer  of  the  blastoderm.  It  is  connected  with  the  intestinal  canal  of  th& 
foetus ;  being  in  reality  the  viteUus  surrounded  by  the  blastoderm  upon 
which  the  embryo  is  first  formed ;  and  it  bears  a  perfect  analogy  to  the  yolk 
of  the  egg,  except  that  it  is  not  ultimately  enclosed  within  the  foetal  abdomen. 
It  is  a  transitory  oigan,  and  in  the  last  months  of  foetal  life,  though  in 
solipeds  traces  of  it  continue  until  parturition,  it  is  always  more  or  lesa 
atrophied,  its  cavity  has  disappeared,  and  nothing  is  left  of  it  but  a  small 
reddish-brown  cord,  adhering  to  one  of  the  sides  of  the  infundibulum.  Its. 
vessels  also  atrophy  in  the  same  manner,  the  artery  being  nearly  always 
found  reduced  to  the  dimensions  of  a  thread. 

Its  use  is  evidently  to  contain  nutriment  for  the  foetus,  before  the  develop- 
ment of  the  placenta ;  though  it  may  also  serve  other  purposes.  It  is  the 
first  organ  which  elaborates  and  supplies  blood  to  the  foetus.  In  some  in-* 
stances  the  chorion  has  been  found  perforated  at  its  junction  with  the  umbi* 
lical  vesicki  which  was  therefore  in  communication  with  the  cavity  of  the^ 
nterus. 
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DiFFEBENOES. 

BuminarUs  and  Pig. 

In  Eaminantfl  and  the  Pig,  tho  umbilical  vesicle  is  longer  than  in  solipeds; 
it  also  bulges  in  the  middle,  and  its  ends  terminate  in  a  canaL  It  is  longest 
about  the  twenty-fifth  day,  and  disappears  very  early ;  no  traces  of  it  can  be 
observed  between  the  second  and  third  montl^  after  the  abdominal  parietea 
have  been  formed. 

Bitch  and  Cat. 

In  the  Bitch  and  Cat,  however,  it  remains  very  developed  up  to  the  time 
of  parturition,  and  in  form  resembles  the  allantois  of  the  Pig.  It  is  a  trans- 
versely elongated  sac  (Fig.  38,  d),  extending  into  the  pointed  cornua  (ff) 
comprised  between  the  amnion,  the  inner  layer  of  the  allantois  (h),  and  the 
placenta  (b) ;  it  is  provided  at  its  middle  part  with  a  narrow  pedicle  (ff), 
which  is  prolonged  into  the  umbilical  cord  and  has  very  vascular  walls. 

The  Placenta. 

The  placenta  varies  extremely  in  different  species.  In  solipeds  it  is  con- 
fltituted  by  a  multitude  of  short  villosities  or  filiform  papillae,  which  are 
spread  in  a  uniform  manner  over  the  whole  external  surfiEuse  of  the  chorion 
{diffused  villi  or  placenta^  constituting  a  chorion  frondosum);  though  there  is 
sometimes  observed  a  tendency  to  bare  patches,  one  especially  being  noticed 
opposite  the  os  uteri,  where  there  is  no  mucous  membrane  for  the  villi  to 
penetrate.  These  villi  are  received  into  corresponding  depressions  or  follicles 
in  the  lining  membrane  of  the  uterus.  The  villi  are  very  red  in  colour,  and 
consist^  like  the  chorion  itself,  of  an  epithelial  and  a  vascular  layer,  they  being, 
in  hci^  the  terminal  ramifications  of  the  vessels  of  the  umbilical  cord.  They 
are  slender  and  easily  torn ;  and  each  is  composed  of  a  small  quantity  of  de- 
licate nucleated  connective  tissue,  covered  by  a  simple  epithelial  layer,  en- 
closing the  capillary  vessels,  which  are  arranged  in  loops  made  up  of  a  prin- 
cipal arteriole  and  two  veins,  there  being  generally  only  a  single,  or  at  most, 
a  double,  capiUary  loop. 

The  villosities  of  the  foetal  placenta,  penetrating  the  newly  formed  crypts 
in  the  uterine  mucous  membrane,  bring  the  capillary  systems  of  mother  and 
foetus  into  the  closest  relationship :  only  the  very  thin  coats  of  the  vessels  and 
the  epithelium  intervening  in  the  two  circulations.  There  is  no  fusion,  vas- 
cular continuity,  or  direct  communication  between  the  maternal  and  foetal 
systems,  as  was  at  one  time  taught ;  all  the  import-ant  changes  that  occur 
taking  place  through  the  walls  of  the  capillaries  by  virtue  of  osmotic  force! 

The  function  of  the  placenta,  then,  is  to  administer  to  the  nutrition  and 
development  of  the  foetus  by  means  of  its  intimate  relations  with  the  uterine 
vascular  system,  until  the  time  has  arrived  for  the  expulsion  of  the  young 
animal.  ^Notwithstanding  their  close  apposition,  the  adherence  of  this  papil- 
lary layer  of  the  chorion  with  the  inner  surface  of  the  uterus  is  so  slight,  that 
Ihis  organ  can  scarcely  be  opened  without  more  or  less  destroying  it.  A 
small  quantity  of  a  brownish  fluid  is  found  between  the  two. 

At  an  early  stage  of  gestation  there  is  no  placenta ;  a  temporary  mass  of  al- 
tominoid  substance  accumulating  around  the  ovum  in  the  uterus,  affords 
material  for  its  nourishment  until  the  vascular  intussceptive  relations  between 
the  chorion  and  uterine  lining  is  established.  When  gestation  is  terminated, 
the  placenta  becomes  remarkably  rigid,  the  vessels  are  obliterated  and  trans- 
formed into  fibrous  tissue,  and  the  external  face  of  the  chorion  is  wrinkled 
and  withered-looking. 
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Cow. 
In  Kummants,  there  ie  an  important  difference  in  the  arrangement  of  the 
pUcenta  from  that  just  described.  In  the  Cow,  the  villi  of  the  chorion  ue 
dereloped  and  a^lomerated  in  large  nnmbers  at  certain  i>oint8  of  its  surface, 
to  constitute  a  tmtll^tU  or  tufl^  placenta,  which  is  composed  in  thie  way  of 
from  sixty  to  eighty  plaeerthila,  at  "  fcetal  cotyledons,"  These  are  of  a  bright 
red  colour,  of  various  sizes,  and  generally  oval  in  shape ;  they  coneflpond  to  the 
promiueucea  ou  the  lining  membrane  of  the  uterus  &om  which  the  deciduous 
maternal  parts  of  the  placenta  grow,  sjid  which  have  been  already  described 
as  the  "maternal  cotyledons "  oi  "placeutie'  ;  into  these  latter  the  fcetal 
piocessea  are  received.  The  maternal  cotyledons  are  nothing  more,  as  has 
been  stated,  than  appendices  or  thicliened  points  of  the  mucous  membrane, 
whose  utricular  follicles,  more  nomeioue  than  elsewhere,  have  become  enoi- 
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monsly  enlarged,  and  ciypta  have  been  formed.  They  aro  permanent,  as 
before  conception  they  are  certainly  present  on  the  inner  surface  of  the  nteras, 
and  traces  of  them  may  he  already  found  in  the  fcetus  of  four  or  five  months; 
ohaerration  also  appears  to  have  demonstrated  that  they  may  be  increased  in 
number,  or  regenemted,  when  accidental  circumstances  render  those  in  exist- 
ence insufficient.*  They  have  been  discovered  in  the  fostna  in  process  of 
formation,  and  regahirly  disposed,  beside  the  ordinary  cotyledons. 

•  In  tha  Jourmdl  dt  XM.  T/Ui-tmatr*  <f*  Zym,  U.  StnM,  of  La  Tour,  SviUarlul,  gina 
an  initaiiM  in  vbich  there  vaa  (bamm  of  tha  ularios  eotjlednu  in  *  Cow,  and  tha  placenta  wu 
like  that  of  the  Hare.     Conception  took  place,  gettation  went  on  fiirounblj,  and  partiuilion  ra 

ChauTcaa'a  aTpcrimanta  hava  proved,  that  after  all  thate  pUeantnla  bare  been  axlirpatMl 
fivm  thfluteriuorthe  pregnant  Cow,  )terilitjdoM  notncceaaariljrollovi  but  if,  on  Ihenmtrar;, 
the  animal  (uniTei  tba  operation,  it  ii  •till  capable  of  breedini;.  In  luch  dreumitanoei,  acc**- 
■017  cotjleilnni  are  dcTrloped  upon  the  lorface  of  tha  ulerioe  muenui  mnDbrane,  whne  pre. 
TKHulj  nons  ciiited.  ChauTrau  hai  alio  ilated,  in  tha  Mua  jnaraal  for  1861.  that  during  png- 
nanrj  the  number  of  cotjledoni  ii  iocreued  ;  and  Culin.  in  bia  Pkytiolcgie  Compart,  makea  a 
nmilar  italement.  Profnior  Fnnck,  of  Munich,  in  hii  diaseelinni  of  the  gniid  utarua  tit 
bOTino,  haa  fuund,  in  a  large  Dumber  ot  initancea,  a  more  or  lea*  abundant  quanti^  of  amwiaj 
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When  gestation  lias  oommenced^  the  sorface  of  the  maternal  camndes, 
previously  smooth,  hecomes  convex,  and  is  covered  with  reticulate  processes 
which  horder  the  crypts,  and  give  it  a  finely  cribhled  appearance.  The 
laigest  are  found  in  the  body  of  the  uterus,  and  they  become  smaller  as  they 
approach  the  extremity  of  the  comua.  They  spring  from  the  uterine  surface 
by  a  somewhat  narrow  pedicle,  through  which  they  receive  their  bloodvessels, 
and  their  colour  is  nearly  always  dark  yellow ;  altogether,  in  shape,  hue,  and 
general  appearance,  they  are  not  unlike  a  morel  mushroom. 

The  "  foetal "  or  ''chorial  cotyledons  "  repeat  the  disposition  of  the  maternal 
ootyledons.  They  are  bright-xed  concave  patches,  each  exactly  fitting  into 
^  fliirases  of  tlie  eofmpondiag  storme  processes  with  which  they  striMogly 
eontrsst  in  htie ;  on  their  sudace  they  offer  a  multitude  of  long,  conical, 
lanifying  or  branched  villi,  measuring  from  4  to  6-lOths  of  an  inch,  which 
we  received  into  the  depressions  of  the  maternal  cotyledons*  This  ramifying 
er  racemose  disposition  of  the  chorial  vUli  is  peculiar  to  the  bovine  and  ovine 


wniaclet  (fanwilrjfa)  on  the  mnooni  membrane,  and  which  had  no  oorresponding  relatione Iritik 
the-flhorioD.  In  one  inatanoe  the  ordinary  cotyledons  were  entirely  absent  in  an  unimpregnated 
conw,  aad  in  Hieir  stead  were  thousands  of  the  accessory  processes  ig;roiiped  togeth^  in  mtUX 
dnsten.  ^!lie  ^Hh^  of  the  lining  membrane  of  this  comu  had  a  peculiar  moflsy  or  vehrety  w- 
peartnce.  In  ft  nnmber  of  instances  Franck  has  obserred,  in  the  immediate  neighoonriiood  of  toe 
OS  uteri,  where  eotyledons  proper  were  absent,  groups  of  the  so-called  accessory  cotyledons,  m 
their  form  representing  a  plaomta  fntvia.  Certainly,  this  kind  of  plaemUa  prmvia  in  cattle 
has  not  the  diandvantagM  it  offers  in  woman;  for  although  a  premature  delivery  may  occur,  a 
soffideney  of  the  placenta  always  remains  to  maintain  the  nourishment  of  thefcBius.  Serious 
hmionhage  is  likewise  little  to  be  apprehended  in  such  cases  ;  and  even  the  disconnection  be- 
tween Uie  placenta  foetalis  and  the  placenta  uterina  in  the  Cow,  causes  no  injury.  This  is  not 
the  ease  with  the  human  female  and  the  Bitch.  Small  hsBmorrhagic  streaks  at  the  summit  of 
the  finer  tufts,  or  on  their  upper  surface,  are  often  noticed  in  the  uterus  of  Cows  which  haye 
been  slaughtered  and  bled.  JSimbaum  attributed  these  streaks  to  a  plethora  e»  vacuo  {Unter^ 
9tKktmgeu  Hber  dm  Bau  der  BihduU  der  8cmgtih%ere,  p.  00). 

The  aeoeesory  plaeentule  axe,  both  in  shape  and  situation,  as  well  asindeyelopment,diffeKlit 
from  the  cotyledons  proper;  for  while  the  latter,  and  of  course  also  the  foetal  cotyledons,  are  ar- 
laaged  in  four  regular  rows,  in  the  grayid  uterus,  through  the  rapid  increfue  of  the  amnion 
tovards  the  polea  of  the  oyum,  they  lie  somewhat  doeely  together,  and  the  accessory  proeessea 
ne  phced  between  these  rows  in  an  irregular  manner.    In  Uieir  highest  deyelopment,  the  latter 
aie  so  disposed  as  to  constitute  a  yariable-sised  felt-like  patch ;  the  largest  and  widest  are  usually 
ekserred  behind  the  ordinary  eotyledons,  and  their  form  is  yery  irregular,  but  normal.   As  a  rule^ 
the  largest  are  not  so  biff  as  a  walnut,  and  they  are  widest  at  their  base.    In  structure  they  re* 
ienibie  the  ordinmry  cotyledons,  their  Moodyesaws  being  arransred  in  the  same  manner,  while  they 
vs  eofvwM  estemally  hj  a  aheatli  ef  epithelium.    In  tne  eaify  period  of  pregnancy  —about  the 
McoDd  or  tbitd  BMra— liiey  «re  fmdid  in  largest  ninnbeir  on  the  entire  upper  surface  of  the 
chorion,  also  likewise  on  the  parts  between  the  ordinary  co^ledons  and  the  nnest  caruncles.    It 
may  here  be  mentioned  that  the  oyum  of  the  Cow,  in  the  first  week  of  pregnancy,  is  smooth. 
I'ruiek  has  neyer  been  able  to  discoyer  the  yascular  semi-detached  caruncles  which  are  after- 
wards deyeloped  through  the  prolongation  of  the  bloodvessels  ;  though  they  are  found  in  the 
canine  species.    He  has,  howeyer,  obeeryed  definitely-formed  yascular  chorion-cotyledons  between 
the  fourth  and  sixth  weeks  of  pr^piancy.     The  interposed  cotyledons  obseryed  by  Franck  hayo 
been  noticed  by  other  anatomists.     Bimbaum  mentions  them,  but  he  is  in  error  with  regard  to 
their  development,  inasmuch  as  he  believed  that  they  arose  from  the  uterine  glands,  which  ia 
certainly  not  the  case.    The  chorial  tufts  penetrate  the  uterine  mucosa  by  four  digitations,  fixing^ 
themselyes  in  the  so-called  simple  follicles,  according  to  Franck  (DmUehs  Zeit9chrift  fur 
^I^Mfmoiiein),     This  excellent  authority  also  points  out,  with  regard  to  this  circumstance,  that 
in  the  vicinity  of  the  uterine  glands  there  are  found  small  follicles  which  are  nearly  always 
^ut'>bseryed.    The  connection  between  these  chorial  tufts  and  the  uterine  mucosa  is  extremely 

M  a  later  period  of  pregnancy,  there  appear  other  caruncles  in  the  form  of  fcetal  tufts  and 
cotjiedotts,  which  the  previously  deyeloped  and  prominent  maternal  oo^ledons  and  caruncles  lie 
^Pposite  to  and  in  contact  with.  The  reason  for  this  fact  is  to  be  sought  for  in  the  circumstance, 
wft  the  fcBtal  caruncles  pass  into  tiie  most  developed  uterine  cotyledons,  and  iu  consequenco 
hriag  the  larger  tufta  of  the  allantois  into  contact  with  the  opposite  parts  of  the  chorion.  The 
iBteraiediate  carundea  become  entirely  wasted.  Keyertheless,  with  isolated  tufts,  sometimes  in 
a  i^nat  many,  we  find  an  increased  development,  which  gives  rise  iu  the  corresponding  uterine 
Buioasa  to  a  aimilar  formation,  and  a  close  oo-aptation,  or  eyen  an  inter-penetration  of  these  ao- 
>ty  fcBtal  and  maternal  cotyledons. 

6 
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Bpeciee.  The  cboiial  cotyledons  aie  attached  to  the  chorion  \fj  a  very  short, 
thick,  and  vsscnlar  pediclo ;  between  them  and  the  maternal  cotyledons  theie 
u  always  to  be  foond  a  small  quantity  of  thick,  white,  milky-looking  fluid — 
the  so-called  "  cotyledonons  "  or  "  aterino  milk." 

According  to  Schloseberger,  this  nterine  milk  should  be  considered  as  a 
fluid  analogous  to  milk  or  chyle.  It  contains  88  per  cent,  of  water,  1  -5  of 
fat,  Q'7  of  salts,  and  9*6  of  a  protein  substance.  In  the  cotyledonal  fluid,  aa 
wdl  as  in  that  on  the  surface  of  the  uterine  mncons  membrane  of  a  Mare 


towards  the  end  of  pregnancy,  Eroolani  haa  demonstrated  the  presence  of 
albumen ;  in  the  same  fluid  he  haa  also  proved  the  existence  of  amidon,  dex- 
trin, and  sodimu  chloride^* 

*  W<  muft  not  omlook  the  ftet,  Uut  tha  eiiiteDM  of  th«  "  aluriag  milk  "  id  ths  tinnf  pivf- 
nut  uinul  hu  bun  denied  b;  U.  Colin  (I>w(/  it  Plynaliyu  Compart  i—  Auimaia.  IBTS. 
ToL  U.  p.  870),  who  (Ute*  that  ttiii  fluid  u  rimpW  ■  product  of  cadaTerie  dteompoaition,  and  b 
not  found  duriDg  life;  u  be  hu  ueured  hinuelr  ja  the  m«t  CTident  numiuir,  bj  opming  tlM 
utenu  of  a  pregnant  Ifare  and  Cow.  It  ia  not  found  iiomediately  after  ileftth,aa  he  baa  dcntNi- 
atrated  on  maoj  oeeaaioni  in  Com  and  Bbeep  ilanghtered  in  the  abbatoin  at  all  perioda  of  gt»- 
taticni  it  is  not  eren  obaerrod  ill,  tvelTe,  or  tventj-foor  hoorm,  orlonger.  when  the  larroaniling 
temperaton  doM  not  taoax  deoomporilion.  It  ii  only  when  the  plaoentai  «Mntaneo<ulf  appa- 
nte,  01  are  dituuted  b;  (light  tiaetion,  at  a  gnatw  or  lea*  time  aRot  death,  noeording  to  cir> 
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The  reticulated  surface  of  the  mateinal  cotyledocH  is  homalogoua  with  the 
4tadua  serotina  of  other  maminals ;  but  it  possesses  a  firmer  texture,  and 
UBoaliy  remains  attached  until  the  tenoiuation  of  gestation — allowing  the 
fcetal  villi  to  be  withdrawn  &om  it  at  birth ;  it  ia  afterwards  shed  or  disap- 
pears in  some  obscure  manner,  and  the  caruncle  again  assumes  its  smooth 
surface. 

As  in  solipeds,  there  is  no  direct  yascular  communication  between  the 
maternal  and  fcetal  cotyledons,  the  villi  of  each  being  distinct,  though  in 
dose  contact ;  being  only  separated  at  points  by  the  lactescent  fluid  just 
alluded  to.  This  fluid,  which  is  present  in  all  the  domesticated  animals,  can. 
be  readily  discovered  by  carefully  withdrawing  a  chorionic  tuft  from  the 
alveolar  cavities  of  the  uterine  cotyledon. 

Sht^  arid  Goat. 

In  the  Sheep  and  Goat  the  arrangement  of  the  placenta  is  essentially  the 

tnae  as  in  the  Cow,  except  that  the  maternal  cotyledons  are  deeply  concave 


— Cotjl«dunoin  Milk— I 

*"  "■""  " '  'nterchiiL^ 

A  Otbpting. 

or  cii[^«haped  in  the  middle,  and  into  this  cavity  the  foetal  placentula  is 
WMived  and  closely  retained.  This  placentula  is  not  so  wide  as  that  of  the 
Cow,  though  it  is  thicker  and  the  villi  are  more  delicate.  The  mode  of 
termination  of  the  placental  vessels  in  the  Sheep  ia  vilbus ;  in  the  Goat  it 
is  pilose. 

r<s. 

In  the  Pig  the  placenta  may  be  designated  as  "diffused,"  not  "polycotyle- 
douary  "  as  in  Saminants ;  though  the  tufts  do  not  form  a  continuous  layer  as 

alucs,  lh.t  the  white  or  yellowiili.rod  coloured  fluid  ippeen  between  ths  eh«rioa  end 
inenmmm  membruie.  In propoption »i  decompotilioa hu  adTaiiDed,  the  fluid  iishundrnt. 
■BUttrelor.  eonelude*  llut  it  u  ■  nrodoct  of  toftening  tnd  proereMiTB  diuolutiun  of  the 
nn»  macQu  ambnoe  ud  iti  eoijUiom,  m  w(U  m  the  pkemm  thwiuelTei. 


J 
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in  the  Mare,  the  papillse  being  collected  in  small  but  cloaely-gionped  diuien, 
which  give  the  diorion  a  mottled  aspect.  When  tininjected  they  appear  as 
white  masses  or  spots  scattered  oyer  the  external  snifiice  of  the  chorion,  thus 
giving  it  a  mottled  aspect,  caused  by  the  presence  of  feebly  Tascnlar  and  non- 
Tascolar  areas;  bat  when  the  allantoic  yeins  are  filled,  these  are  seen  to  form 
plexuses  in  the  centre  of  each  spot  The  uterine  veins  have  a  corresponding  dis- 
position, and  the  arterial  capillaries  form  a  fine  network,  the  meshes  receiving 
the  villosities  which  carry  die  foetal  arterial  capillaries;  whence  it  might  seem 
that  the  nutrition  of  the  foetus  was  effected  principally  at  the  points  of  contact 
of  the  foetal  with  the  maternal  venules,  while  the  respiratory  process  took  place 
at  the  surface  of  contact  between  the  foetal  and  maternal  arterial  capillariesL 
The  chorion  is  destitute  of  these  villositiee  at  the  extremities,  which  are  in 
contact  with  the  chorion  of  other  foetuses  in  the  uterus. 

Bitch  a/ndCoL 

In  the  Bitch  and  Cat  the  placenta  forms  a  thick  A'mifiUr  band  or  xone, 
about  one  or  one  and  a  half  inch  wide,'  passing  round  the  middle  of  the 
chorion ;  it  is  therefore  said  to  be  *'  zonidar."  Ilus  zone  is  concave  within, 
of  a  mixed  grey-and-red  colour  when  uni^jected,  livid  or  da^  brown  during 
gestation ;  its  ib^al  sur&ce  is  lobulated,  and  the  zone  is  limited  at  each  aide 
by  a  da^  green  border,  the  colouring  matter  of  which  can  acaioely  be  re- 
moved by  repeated  washings. 

The  placenta  is  studded  with  ramified  villi  of  a  leaf  or  plate  shape^  which 
are  implanted  in  the  uterine  mucous  follicles.  The  mucous  membrane  in 
which  these  are  situated,  and  which  corresponds  to  the  placenta,  presents  a 
kind  of  vascular  fungus  development  that  appears  after  parturiti<Hi,  but 
which  at  an  early  stage  of  pregnancy  has  a  quantity  of  fluid  along 
its  margin ;  the  maternal  placenta,  or  «n)<JiM  cfeaiua,  is  present  during  gesta- 
tion, and  can  be  separated  as  a  distinct  layer.  There  cannot  be  a  doubt  that 
the  uterine  mucous  membrane  in  camivora  secretes  a  kind  of  plastic  lymph, 
which  forms  this  caducous  lining  or  mmbrana  deeidua;  but  it  is  only  present 
at  a  certain  period  of  foetal  life,  and  forms  the  base  of  the  uterine  placenta. 

FuKonoNs. 

The  functions  of  the  placenta  are  obvious :  it  is  the  nutrient  and  respira- 
toiy  apparatus  during  a  portion  of  intra-uterine  existence ;  and  for  the  ac- 
complishment of  these  functions  it  must  rely  upon  its  intimate  and  healthy 
relations  with  the  uterine  surfiice.     The  special  and  temporary  processes  cdf 
development  being  completed,  and  the  task  of  providing  capillary  superficies 
being  terminated,  whether  on  the  part  of  the  mother  or  foetus,  the  placenta 
of  the  latter  disappears,  as  well  as  the  decidua;  though  they  may  not  be 
thrown  off  together,  and  the  maternal  decidua  may  not  be  shed  all  at  once, 
but  iu  successive  portions.     The  long  period  of  gestation  necessary  to  endue 
the  young  of  defenceless  hoofed  animals  with  sufficient  strength  before  birth, 
is  perhaps  a  reason  for  the  firmer  texture,  better  organisation,  greater  extent^ 
and  more  persistent  character  of  their  ^'  deciduous  "  formations. 

The  comparative  study  of  the  disposition  of  the  different  kinds  of  placentae, 
may  furnish  valuable  indications  as  to  the  procedure  which  ought  to  be 
adopted  in  artificial  delivery ;  the  surgical  manipulation  necessarily  varying 
with  the  extent  and  arrangement  of  the  points  of  union  existing  between 
the  uterus  and  the  foetal  envelopes. 

It  has,  therefore,  been  thought  useful  to  arrange  the  domesticated  animals 
into  two  groups :  those  with  a  single  placenta,  and  others  with  a  multiple 
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placenta ;  the  fiist  group  being  again  suMivided  according  aa  the  placenta 
is  *^  diffused  oi ''  localised.''  This  anangement  and  subdivision  may  be  ex- 
preawd  as  follows : — 


Single  Placenta 


Multiple  Placenta 


Diffused 


Horse. 

Kg. 
Cow. 

Localised      -{      Sheep. 

Goat 

Dog. 

Cat 


Zonular 


{ 


UUBIUOAL  COBD. 

The  umhilieal  cord,  futds^  or  navd-siring,  is  a  collection  of  vessels  which 
forms  the  means  of  communication  between  the  mother  and  foetus,  during  the 
uterine  existence  of  the  latter,  and  which  loses  its  functions  when  birth 
occurs.  It  is  visible  at  the  earliest  period  of  pregnancy,  and  is  formed  by 
the  vessels  which  convey  the  blood  between  the  foetus  and  its  envelopes — 
chiefly  the  placenta.  It  is  divided,  for  facility  of  description,  into  two 
portions :  an  amniotic,  the  longest,  always  twisted  on  itself  like  a  rope,  and 
covered  by  the  amnion,  which  passes  along  it  to  become  continuous  with  the 
skin  at  the  umbilicus ;  and  an  aUarUoic  portion,  much  shorter,  less  twisted,  and 
covered  by  the  sheath  that  continues  the  two  layers  of  the  allantois  until 
it  is  inserted  into  the  upper  wall  of  the  chorial  sac,  between  the  two  comua. 

Three  vessels  enter  into  the  composition  of  the  cord :  two  arteries  and  a 
tein,  which  are  embedded  in  embryonic  connective  tissue  {TFhartonian  gekUine) 
that  makes  them  appear  more  voluminous  than  they  really  are.  This 
<<  Gelatine  of  Wharton  **  consists  of  a  mucus  basis,  in  the  substance  of  which 
is  fibrillar  tissue.  The  umbilical  arteries  arise  ftom  the  internal  iliac  artery, 
and  pass  along  the  sides  of  the  bladder ;  reaching  the  umbilicus,  they  pass 
through  it  and  arrive  at  the  terminal  extremity  of  the  amniotic  portion  of 
the  cord,  where  they  give  off  some  branches  to  the  amniotic  sac,  and  then 
continue  to  the  end  of  the  allantoic  portion,  where  they  terminate  by  an  ex- 
pansion of  placental  branches.  The  amniotic  divisions  of  these  arteries  are 
extremely  flexuous  and  few  in  number ;  they  are  included  between  the  allan- 
toic layer  and  the  membrane  of  the  amniotic  sac,  within  which  they  are 
prominent 

The  placental  or  chorial  divisions  are  infinitely  more  numerous  and  larger, 
and  starting  from  the  terminal  extremity  of  the  cord,  pass  in  every  direction 
between  the  chorion  and  the  external  kyer  of  the  allantois,  beneath  which 
they  can  be  seen.    By  their  anastomoses  they  form  a  beautiful  network, 
whence  proceed  the  capillary  vessels  that  form  the  placental  villosities.    As 
we  have  already  stated,  these  capillaries  have  no  direct  communication  with 
the  maternal  vessels,  but  after  attaining  their  finest  dimensions  pass  into  the 
veins  which  finally  constitute  the  umbiuoal  vbin.    This  vessel,  then,  owes 
its  origin  to  the  capillary  radicles  of  th&  placental  villosities ;  which  radicles, 
by  their  union  between  the  chorion  and  amnion,  form  a  voluminous  net- 
work whose  richness  is  even  greater  than  the  arterial  arborisation.     Two 
chief  trunks  finally  issue  from  this  plexus,  and  these  soon  join  to  form  a 
single  trunk,  which  accompanies  the  two  corresponding  arteries  in  the  cord. 
On  reaching  the  umbilicus,  this  vessel,  now  the  umbilical  vein,  bends  for* 
ward  on  the  inner  surface  of  the  abdominal  wall,  where  it  is  covered  by  peri- 
toneum, and  on  gaining  the  liver  enters  that  organ  to  open  directly  into  the 
vena  portse.     Owing  to  this  junction,  it  happens  that  the  two  vessels  com* 
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pose,  in  the  interior  of  the  liyer,  a  single  canal,  from  which  proceed  the 
hepatic  veins.  In  other  animals  than  solipeds,  this  single  canal  sends  off  a^ 
particular  vessel  of  considerahle  size — ^the  dudus  venoms — ^that  passes  directly 
into  the  posterior  vena  cava.    The  umbilical  vein  has  no  valye& 

Besides  these  three  principal  vessels,  the  cord  contains,  in  its  amniotic 
portion,  the  duct  of  the  umbilical  vesicle,  the  uradius^  and  the  omphala- 
mesenteric  vessels,  as  well  as  the  extremitj  of  the  foetal  intestine  at  an  early 
period.  The  urackus  is  an  irregularly  bulging  canal,  continued  &om  what  is 
eventually  the  fundus  of  the  bladder,  and  on  reaching  the  umbilical  opening 
it  passes  between  the  chorion  and  the  amnion  to  form  the  allantois. 

After  birth  it  rapidly  contracts,  especially  at  the  fundus  of  the  bladder, 
until  it  is  quite  closed,  and  nothing  is  left  but  the  fold  of  peritoneum  that  sus- 
tained it,  and  which  now  becomes  the  middle  ligament  of  the  bladder.  It 
sometimes  happens,  however,  with  the  foal,  but  more  frequently  the  calf^ 
that  it  persists,  the  urine  in  this  case  escaping  by  the  umbilicus. 

The  omphala-mesenteric  vessels  are  an  artery  and  a  vein.  The  first  is  given 
off  from  the  anterior  mesenteric  artery,  and  passes  to  the  amniotic  extremity 
of  the  umbilical  vesicle  ;  while  the  vein  arising  from  this  vesicle  terminates 
in  the  vena  portse.  These  two  very  thin  vessels  become  obliterated  with  the 
vesicle. 

DlFFEBENOES. 

Btiminanis. 

In  Buminants,  the  two  veins  passing  ftom  the  chorion  remain  separate  in 
the  umbilical  cord  until  they  enter  the  umbilical  ring,  where  they  become 
one  vessel.  There  are,  therefore,  two  veins  and  two  arteries;  the  latter 
unite  at  the  umbilicus,  the  resulting  vessel  entering  the  vena  cava  and  vena 
portse,  between  which  it  establishes  a  communication  by  means  of  the  dudus 
venosus.  The  chorion  and  the  amnion  being  in  immediate  contact  over  & 
wide  surface,  the  umbilical  vessels  are  reflected  over  the  inner  face  of  the 
first-named  membrane  on  their  leaving  the  amniotic  sheath;  they  do  not 
have  a  fold  of  allantois,  as  in  solipeds.  No  traces  of  the  omphalo-mesenteria 
vessels  have  been  found. 

Pig. 

In  the  Pig  the  arrangement  of  the  cord  is  the  same  as  in  ruminants. 

BiichafidCkU. 

In. the  Bitch  and  Cat  the  cord  resembles  that  of  solipeds,  in  having  an 
allantoic  portion,  but  it  is  extremely  short,  and  enveloped  in  a  large  fold  of 
allantois.  The  omphalo-mesenteric  vessels  are  very  apparent  until  the  end 
of  gestation,  and  are  proportionately  laiger  than  in  solipeds ;  this  is  due,  in 
all  probability,  to  the  persistence  of  the  umbilical  vesicle.  These  are  an 
artery  and  a  vein ;  the  former  arises  from  the  anterior  mesenteric,  descends 
in  nearly  a  direct  line  to  the  umbilical  opening,  and  is  expended  in  the  um- 
bilical vesicle.  The  vein  originates  from  the  terminal  divisions  of  the  artery, 
passes  towards  the  abdomen,  and  tenninates  in  the  vena  porta. 

The  dimensions  of  the  umbilical  cord  vary  with  the  species  of  f^Tijinftljf. 
Compared  with  that  of  the  human  foBtus,  it  is  short  in  solipeds  and  rami- 
nants.  At  the  commencement  of  gestation  in  the  Mare  and  Cow,  it  is  not 
80  long  as  at  a  later  period,  though  it  is  thicker;  towards  the  termination  of 
gestation,  it  is  at  least  as  long  as  the  young  animal  is  talL  Its  length  in  the 
Maie  has  been  variously  estimated.     Immediately  before  birth  it  has  been 
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found  to  measnie  three  feet  four  inclies  long,  and  three  and  a  half  inches  in. 
circumference  (three-fourths  in  diameter).  Daubenton  found  it  to  be  in  one' 
instance,  from  the  umbilicus  to  the  amnion,  eighteen  inches,  though  the 
period  of  gestation  is  not  mentioned.  Bourgelat  gives  it  as  about  two  and. 
a  half  feet ;  Blaine,  from  two  to  two  and  a  half  feet  Goubaux  found  it  to* 
measure,  when  untwisted,  at  six  months*  pregnancy,  thirty-four  inches  ;  but. 
it  was  so  very  twisted  (twelve  turns)  that  in  this  state  it  was  only  twenty - 
nine  inches  in  length. 

In  the  Cow,  Yitet  gives  it  as  from  nine  to  ten  inches ;  but  Goubaux,  in  a 
Cow  at  the  eighth  month  of  pr^:nancy,  found  it  to  be  about  sixteen  inches  > 
while  Colin,  in  another  Cow  at  the  same  period,  gives  eighteen  inches. 

In  the  Sheep,  at  two  months'  gestation,  it  has  barely  measured  one  inch ;. 
liainard,  at  the  end  of  gestation,  gives  it  at  from  three-fourths  to  one  and 
a  quarter  inches.     Daubenton  says  it  is  two  inches  at  parturition. 

In  the  Pig  it  is  comparatively  very  long,  sometimes  stretching  the  whole' 
length  of  the  Pig.  Daubenton  found  it  to  be  one  inch  in  length  in  a  foetus 
measuring  three  inches  and  three  lines  from  nose  to  anus. 

In  the  Bitch  and  Cat  it  is  very  short,  and  measures  from  one  to  two  inches 
at  birth  ;  or  about  two-fifths  of  the  length  of  the  body. 

In  the  early  days  of  foetal  life,  the  cord  contains  a  portion  of  the  intes- 
tines^ but  as  the  cavity  of  the  abdomen  is  formed  and  closes,  the  viscus  is 
retracted  within  it  Very  rarely,  however,  this  retraction  is  not  complete,  and 
hernia  of  the  intestines  exists  at  birth,  or  even  some  time  after  that  event. 

With  regard  to  the  curious  torsion  of  the  cord  on  itself,  it  has  been  held  by 
some  authorities  that  this  is  only  accidental,  and  depends  on  the  movements 
of  the  foetus  during  the  latter  stages  of  gestation,  or  the  displacement  it 
undergoes  on  leaving  the  uterus ;  consequently,  that  the  spiral  twisting  of 
the  vessels  is  not  normal.  Examination  of  non-displaced  foetuses  proves 
that  it  is  far  from  being  constant. 

At  birth,  the  umbilical  cord  is  usually  torn  or  gnawed  through,  at  a  short 
distance  from  the  umbilicus  of  the  foetus ;  the  remaining  portion  drying  up, 
dying,  and  fedling  ofif  in  a  few  days. 

SECTION  ni.— DEVELOPMENT  OF   THE    F(ETU8. 

Having  studied  the  conception  and  partial  development  of  the  young 
creature,  and  described  the  envelopes  which  surround  it,  we  will  proceed  to 
notice  the  various  changes  which  occur  in  it  until  gestation  is  completed  and 
parturition  is  about  to  take  place. 

This  division  of  our  subject  is  of  much  importance  in  several  respects,  but 
more  especially  with  regard  to  the  relation  it  bears  to  teratology — ^the  branch 
of  science  which  treats  of  congenital  malformations  and  monstrosities. 

The  transition  from  the  condition  of  the  embiyo,  when  the  young  animal 
has  scarcely  assumed  a  definite  form,  to  that  of  the  foetus,  when  it  presents 
the  lineaments  of  the  species  to  which  it  belongs,  is  very  graduaL 

The  dorscd  cordf  as  has  been  stated,  is  a  cylindrical  body  developed  above 
the  primitive  furrow,  with  slightly  attenuated  extremities,  and  at  each  side 
small  opaque  quadrangular  masses,  the  vertebral  hmincB,  which  are  in  reality 
iy^e  protovertebrx,  or  first  rudiments  of  the  vertebrae  Each  of  these  masses 
is  perforated  by  a  small  opening,  and  is  resolved  into  three  portions :  the 
protoveriebral  cavity^  the  mtiscular  lamina^  situated  above  the  cavity,  and  the 
pratovertebra  placed  below  the  cavity.  The  muscular  lamince,  increasing  in 
volmDe,  are  inflected  upwards  and  at  last  unite  on  the  median  lino  of  the 
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back,  chiefly  fonning  the  moscles  of  the  vertebxal  fiuiowB ;  they  alao  aeni 
off  prolongatioiis  dowiiward%  which  concur  in  the  development  of  the  inter- 
eostel  and  abdominal  mnacles,  as  well  as  those  of  the  limbs.  The  prvith 
ifoiehm  bend  upwards  and  downwaids  on  each  side,  so  as  to  enclose  the 
pTotovertebxal  cavity  or  spinal  canal,  and  the  donal  ooid ;  the  upper  li^g 
^presents  the  rudiments  of  the  annular  portion  of  the  vertebrae ;  while  the 
lower  ring  and  the  dorsal  cord  constitute  the  vertebral  bodies  and  the  discs 
nnitiag  them. 

The  lateral  lamitUB  arise  from  the  portion  of  the  middle  layer  of  the  blasto> 
derm  placed  on  each  side  of  the  vertebral  lamina.  In  the  region  of  the 
trunk,  these  laminse  are  separated  for  a  certain  time  from  the  latter ;  but  in. 
the  cephalic  region  they  are  always  adherent  to  them,  and  at  this  (Murt  they 
are  usually  designated  the  cephaUc  landme.  The  jproper  lateral  lamina  are 
divisible  into  two  layers,  external  and  internal,  united  by  a  middle  layer ; 
they  comprise  between  them  a  space  which  becomes  the  pleuro-jjeriianeal 
eavUy^  after  the  formation  of  which  the  lateral  are  joined  to  the  vertebral 
lamina.  The  iniemal  or  fibro-intestinal  layer  envelops  the  deeper  portion  of 
the  blastodermic  layer  or  intestinal  funow,  the  umbilical  vesicle,  and  the 
allantois ;  it  constitutes  the  fibrous  and  vascular  parts  of  these  membraneSp 
and  carries  the  vessels  to  the  inner  Dgum  of  the  chorion.  The  exUmal  or 
euianeoua  layer  is  developed  in  two  ways :  above,  it  glides  between  the  mua- 
cular  laminsB  and  the  fcetal  portion  of  the  external  layer  of  the  bkstodenn 
to  form  the  cutaneous  envelope  on  the  back ;  below,  it  separates  into  two 
leaves  which  receive  between  them  the  prolongations  of  the  muscular  lamin» 
destined  to  constitute  the  intercostal,  abdominal,  and  other  muscles  of  this 
part  of  the  body.  Of  these  two  secondary  leaves,  the  external  forms  the 
skin  of  the  trunk,  and  the  internal  the  parietal  layer  of  the  peritoneum. 
The  cutaneous  lamin»  also  furnish  an  extra-foetal  prolongation — the  fibrous 
layer  of  the  amnion. 

The  nUddle  or  mesenteric  lamina  join  at  the  median  line,  and  in  their^nb- 
stance  are  developed  the  Wolffian  bodies,  or  antecedent  deciduous  kidneys^ 
and  the  principal  vessels  of  the  trunk. 

The  c^halic  lamina  always  remain  adherent  to  the  vertebral  laminee,  and 
are  inflected  inwards  with  them  to  form  the  anterior  part  of  the  cephalo-in- 
testinal  cavity,  which  is  divided  into  two  compartments — ^the  pharyngeal 
and  oesophageal  cavities.  The  pharyngeal  cavity  opens  extemidly  by  the 
mouth,  and  is  partly  enclosed  on  the  sides  by  the  pharyngeal  arches.  The 
oesophageal  cavity  soon  shows  a  diverticulum,  which  is  not  long  in  communi- 
cating with  the  pleuro-peritoneal  cavity,  and  subsequentiy  contains  the 
heart ;  it  is  therefore  named  the  cardiac  cavity.  The  cephalic  laminae  also 
form  the  derm  of  the  cranium,  and  the  fibrous  layer  in  which  are  developed 
some  of  the  cranial  bones. 

TheNervaus  System. 

''  The  development  of  the  nervous  system  comprises  the  growth  of  the  brain, 
ynnal  card,  and  nerves.  The  initial  steps  in  tiie  development  of  the  brain 
and  cord  have  been  already  indicated.  At  each  extremity  of  the  medullary 
cavity,  which  is  a  modification  of  the  median  funow,  is  a  slight  bulging. 
From  the  posterior,  ot  rhambaidal  sinus^  the  sacro-lumbar  nerves  are  given  o^ 
while  the  anterior  gives  origin  to  the  brain.  This  anterior  enlargement  i^ 
pears  as  three  successive  dilatations  named  the  cerebral  vesicles  or  cells,  which 
are  distinguished  as  anterior,  middle,  and  posterior.  They  are  filled  with 
fluid,  and  the  middle  slightly  surmounts  the  other  two,  which  gives  the 
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whole  the  fignie  of  a  smalJ  triangular  mass.  The  vesicles  increase  irregolarly 
in  yolome,  and  their  walls,  in  developing,  form  the  nervous  tissue ;  while 
their  cavity  persists  and  becomes  the  space  observed  in  each  portion  of  the 
enoephalon.  The  anUrior  vesicU  represents  the  cerebral  hemispheres,  the 
Hudami  qptid  and  the  lateral  ventricles.  The  middle  vesicle  forms  the  crura 
cerebri^  earpara  quadrigemina^  and  the  aqueduct  of  Sylvius  or  middle  ventricle* 
Tkijpostenor  vesicle  gives  rise  to  the  medulla  Mmgaia^  pons  varolii^  cerebel* 
lam,  and  fourth  ventricle.  The  middle  vesicle  increases  more  rapidly  in 
volume  at  first  than  the  others,  but  it  soon  stops  and  allows  the  anterior  cell 
to  develop ;  from  this  time  the  encephalon  assumes  its  oval  shap^  with 
predominance  of  the  anterior  part. 

Towards  the  end  of  their  first  third  of  intra-uterine  life,  nearly  all  the 
parts  of  the  encephalon  are  distinct ;  the  two  hemispheres  are  separated  by 
the  development  of  the  septum  Ivcidem,  and  the  convolutions  are  apparent 
on  their  sur&ce ;  while  the  corpora  quadrigemina  and  crura  are  well  defined. 
At  a  later  period  the  cerebellum  is  seen,  as  well  as  the  pons  varolii^  carjpora 
retHformiOj  and  corpora  pyramtdalia. 

With  regard  to  the  development  of  the  spinal  card^  we  have  observed  that 
the  medullary  canal  is  the  first  trace  of  tins  part  It  occupies  the  whole 
length  of  the  vertebral  stalk,  and  its  cavity  communicates  anteriorly  with, 
the  fourth  ventricaL  When  the  spine  is  developed,  the  cord  only  increases 
longitudinally  to  a  certain  degree,  and  appears  to  ascend  in  the  canal ;  it 
stops  at  the  middle  of  the  sacrum  in  the  equine  foatus,  but  ascends  higher  in 
the  other  species.  During  this  apparent  ascensional  movement  is  developed 
ihefilum  ierminale,  and  the  nerves  of  the  tail  of  the  Horse  {cauda  equina). 
The  parietes  of  the  medullary  canal  are  at  first  very  thin,  but  increase  in 
thickness  with  the  appearance  of  the  nervous  substance  of  the  cord,  and  soon 
divide  into  two  layers :  an  internal,  the  epUhdium  of  the  central  canal ;  and 
•an  external,  the  grey  substance  of  the  cord.  Gradually  the  canal  contracts, 
and  the  cord  shows  longitudinal  furrows.  At  the  end  of  the  first  month  the 
inferior  roots  of  the  nerves  are  in  existence,  as  well  as  the  spinal  ganglia, 
which  are  developed  at  the  expense  of  the  protovertebrsB ;  the  superior  roots 
are  not  distinguishable  for  some  time  after.  The  envelopes  of  the  nervous 
<»ntres  are  furnished  by  the  protovertebral  laminse,  and  are  developed  after  the 
sixth  week,  following  the  formation  of  the  parts  they  are  destined  to  cover. 

The  nerves  are  not  so  definite  in  their  development,  and  some  obscurity 
prevails  with  regard  to  them.  It  would  appear  that  the  motor  roots  origi- 
nate in  the  ooid,  but  that  the  ganglia  are  formed  separately  in  the  proto- 
▼otebrsB,  and  perhaps  become^  the  point  of  departure  of  the  sensitive  roots. 
The  nervous  ramifications  grow  from  elongated  ramified  cells,  which  are 
joined  by  their  extremities.  The  nuclei  of  the  cells,  joined  to  the  periphery, 
become  the  nuclei  of  the  sheath  of  Schwann,  and  the  nerve  tissue  is  after- 
wards deposited  gradually  between  the  axis-cylinder  and  the  envelope.  The 
great  sympathetic  nerve  is  perceived  at  an  early  date  as  a  nodulated  cord ;  it 
is  probably  developed  in  the  same  manner  as  the  other  nerves. 

The  Organs  of  Sense. 

The  principal  portion  of  the  organs  of  sense  belong  to  the  nervous  system, 
and  are,  of  course,  developed  with  it ;  the  other  portions  belong  to  the  ex- 
ternal epithelial  layer,  and  to  the  derm  or  germinative  'layer.  With  regard 
to  the  organs  of  vision,  two  tubulous  prolongations  arise  from  the  anterior 
cerebral  vesicle  and  passing  forward  terminate  in  the  primary  ocular  pesideSf 
tnces  of  the  ocular  globes ;  the  hollow  prolongments  forming  the  optic.nerves^ 
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and  the  Tesicles  fumisliing  the  choroid  and  letina.  The  ciystalline  lens, 
vitreous  body^  cornea,  and  sclerotica  are  derived  from  the  external  blasto- 
dermic layer.  The  part  of  the  integument  not  required  to  form  the  lens 
constitutes  the  envelope  of  the  globe.  The  latter  forms  the  sclerotica  and 
cornea ;  while  the  epiderm  furnishes  the  epithelium  to  the  latter,  which  be- 
comes distinct  from  the  sclerotica  in  about  the  fourth  month.  A  slit  occurs 
at  the  lower  part  of  the  fibrous  envelope  of  the  globe ;  this  is  related  to  the 
development  of  the  vitreous  humour,  a  prolongation  of  the  derm  passing- 
through  this  slit  and  entering  between  the  lens  and  the  anterior  wall  of  the 
secondary  ocular  vesicle  which  appeared  shortly  before.  There  this  prolon- 
gation becomes  developed  and  transformed  into  the  vitreous  humour,  which 
at  one  period  is  surrounded  by  vessels,  but  shows  none  immediately  before 
gestation.  It  exhibits  in  its  centre  a  transverse  canal,  which  lodges  a  branch 
of  the  arteria  centralis  of  the  retina. 

The  optic  nerve  is  developed  in  the  pedicle  connecting  the  ocular  vesicle 
with  the  anterior  cerebral  vesicle,  and  the  rdvna  is  formed  by  the  inner  layer 
of  the  secondary  ocular  vesicle ;  it  extends  to  the  lens  in  changing  its  cha- 
racter in  front.  The  choroid  coat  is  constituted  by  the  posterior  layer  of  the 
ocular  vesicle ;  it  extends  as  far  as  the  lens,  and  is  then  inflected  in  front  of 
that  body  to  form  the  iris.  The  borders  of  the  pupil  embrace  the  vascular 
envelope  of  the  lens,  and  the  anterior  face  as  well  as  this  pupil  are  covered 
by  a  very  vascular  membrane,  the  membrana  pupUlaris ;  behind  it  is  the 
equally  vascular  covering,  the  memlrana  capsuh-puptHaris,  that  passes  through 
the  pupil  to  the  lens  to  envelop  it  in  a  kind  of  sac  that  disappears  towards 
the  end  of  gestation.  Previous  to  this  time  this  aperture  is  very  wide  ;  but 
as  the  iris  is  developed  the  pupil  contracts,  and  the  vessels  of  the  vascular  or 
pupillary  membrane  diminish  in  size  and  number,  xintil  at  last  only  a  few 
are  seen  crossing  the  transparent  membrane. 

The  protective  and  motor  apparatus  of  the  eye  are  gradually  developed 
around  the  globe.  The  eyelids  are  small  cutaneous  folds  which  are  formed 
in  the  first  third  of  uterine  life,  and  grow  and  unite  by  their  margins  until 
a  short  time  before  or  after  birth,  according  to  the  species,  when  they  sepa- 
rate. They  are  maintained  closed  by  a  thin  membrane,  which  disappears  in 
solipeds,  ruminants,  and  the  Pig,  before  birth ;  but  in  camivora  it  remains- 
until  some  days  (eight  or  ten)  after  that  event.  So  long  as  the  lids  are  dosed, 
the  conjunctiva  is  only  a  sac  communicating  with  the  lachrymal  canaL  The 
crystalline  lens  in  the  foetus  and  new-bom  animal  distinctly  shows  the  three- 
septa  peculiar  to  it ;  three  diverge  from  each  pole  at  angles  of  120^.  The 
lachrymal  gland  is  an  appendage  of  the  epithelial  layer  which  is  intruded 
above  the  globe ;  at  first  compact,  it  becomes  gradually  excavated  into  cavi- 
ties, from  which  arise  the  excretory  ducts. 

The  auditory  apparcUvs,  consisting  of  the  internal  ear,  auditory  nerve,  and 
middle  ear,  is  developed  separately.  The  labyrinth  appears  in  the  form  of 
a  vesicle  which  is  not  in  direct  rektion  with  the  posterior  cerebral  cell,  but 
is  constituted  by  a  depression  of  the  epidermic  layer — ^the  audiiory  fossa — 
that  becomes  more  and  more  marked  until  it  is  finally  a  closed  cavity.  At 
this  time  the  wall  of  the  labyrinth  is  only  a  simple  epithelial  membrane ;  but 
this  is  soon  increased  externally  by  a  connective  membrane  which  vascularises 
it^  and  then  gives  rise  to  three  layers :  an  internal,  which  adheres  to  the  epi- 
thelium to  form  the  membrane  of  the  labyrinth  ;  an  external,  that  lines  the 
labyrinthic  cartilage ;  and  a  middle,  whose  soft  embryonic  connective  tissue 
disappears  and  is  replaced  by  a  fluid,  the  perilymyh.  At  the  same  time  that 
these  changes  of  structure  are  taking  place,  the  vesicular  shape  of  the  laby- 
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rinth  is  modified,  and  ehows  tbo  cochlea,  semicircular  canals,  viriculus,  and 
sacculus.  The  middle  and  esoCemal  ear  are  formed  by  the  first  pharyngeal  slit, 
which  is  never  completely  closed,  while  the  others  disappear.  At  first  there 
is  a  cavity  communicating  externally  by  the  pharynx ;  this  cavity  contracU^, 
then  divides  into  two  portions  by  a  septum  in  its  middle ;  this  septum  be- 
comes the  tympanum,  while  the  inner  cavity  forms  the  middle  ear  and  Eus- 
iachian  tube  ;  and  the  exteiaial  portion  the  external  auditory  canal  or  mealus. 
The  ossfcu/a  auditHis  are  at  first  cartilaginous,  and  appear  towards  the  third 
month ;  after  which  they  gradually  ossify^  and  have  nearly  assumed  their 
definitive  shape  at  birth. 

The  coTicha  is  developed  beneath  the  integument  after  the  second  month. 

The  organs  of  smell  begin  by  two  depressions  in  the  epidermic  layer,  analo- 
gous to  the  crystalline  lens  and  auditory  fossettes.  These  two  olfactory  fossa 
appear  below  the  ocular  vesicles,  and,  becoming  deeper,  their  depth  is  further 
increased  by  granulations  which  spring  up  on  their  borders.  Behind,  they 
communicate  with  the  pharynx,  and  the  formation  of  the  palate  separates 
them  in  front  from  the  buccal  cavity.  From  this  time  the  nasal  fossae  are 
constituted  and  completed  by  the  development  of  the  bones  of  the  &ce.  The 
dfadory  lobes  and  nerves  are  at  first  tubular,  and  are  related  to  the  anterior 
cerebral  vesicle.  In  the  young  foetus  the  nostrils  are  formed  by  a  collection 
of  mucus  and  epithelium ;  they  open  towards  the  middle  period  of  gesta- 
tioxL 

The  SJdn  and  Us  Appendages. 

The  sldn  and  its  appendages,  which  might  be  designated  the  tactile  appa- 
ratus, are  developed  by  the  epidermic  and  middle  layer  of  the  blastoderm. 
The  cutaneous  l^ninae,  by  the  modification  of  their  elements,  form  the  derm^ 
in  which  vessels  are  readily  seen  after  three  months.     In  the  epiderm  it  is 
not  loDg  before  the  mucous  and  homy  layers  can  be  distinguished ;  in  the 
first,  pigment  cells  are  observed  at  the  commencement  of  the  fifth  month  in 
the  larger  quadrupeds.    The  epiderm  is  easily  detached  from  the  derm ;  it 
forms  a  peculiar,  white,  completely-enveloping  pellicle  on  the  surface  of  the 
latter,  apparently  separated  from  it  by  the  growing  hairs.     Frequently  we 
find  the  integument  covered  by  a  special  coating  that  looks  like  varnish  (the 
vanm  caseosa) ;  this  would  appear  to  be  intended  to  protect  the  epidermic 
epitheliom  from  the  destructive  solvent  action  of  the  alkaline  amniotic  fluid. 
It  is  very  abandant  on  the  human  foetus  at  all  periods,  but  is  not  found  on 
that  of  animals  so  long  as  the  skin  is  glabrous.     As  soon  as  the  hairs  begin 
to  appear,  the  epiderm  is  partially  detached  in  the  form  of  the  thin  pellicle 
just  dladed  to,  and  the  decomposition  of  which  gives  rise  to  an  appearance 
like  varnish.  It  is  best  seen  in  the  foetal  Pig,  the  hairs  on  the  skin  appearing  all 
at  once  over  the  body;  in  the  other  domesticated  animals  they  are  only  de- 
veloped successively,  and  consequently  the  shedding  of  the  epiderm  occurs 
partially  and  in  patches,  which  are  insensibly  confounded  with  the  normal 
epidermic  layers.     Microscopically,  these  flakes  offer  the  same  characters  as 
epidermis  removed  by  a  vesicant ;  the  points  where  the  hairs  have  passed 
appear  as  regular  infundibuliform  openings.     When  the  foetus  increases  in 
volume,  the  epiderm  desquamates  and  the  debris  floats  in  the  amniotic  fluid. 

In  the  third  month,  the  hairs  are  perceptible  on  the  foetus  of  the  Mare 
and  Cow.  Hair  follicles  have  been  observed  in  embryos  of  the  Pig  which 
did  not  measure  more  than  two  inches  in  length.  They  first  appear  about 
the  eyebrows,  lips,  and  joints  of  the  limbs,  and  the  whole  of  the  body  is 
covered  at  the  sixth  or  seventh  month ;  they  are  usually  observed  in  the 
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foetus  of  the  Maie  and  Cow,  around  the  lips,  towaids  the  eighteenth  week 
of  gestation.  The  hair  may  be  shed  and  renewed  before  birth ;  for  it  has 
be^  found  in  the  amniotic  fluid  and  in  the  stomach  of  the  fo^ns.  Each 
hair  is  developed  in  a  prolongation  of  the  epidermic  layer  which  is  imbedded 
in  the  substance  of  the  denn  :  which  prolongation  is  constituted  by  a  bottle- 
shaped  mass  of  cells.  In  the  centre  the  cells  are  modified  and  heaped  up,  so 
9M  to  form  a  small  cone  whose  base  covers  the  growing  papiUa ;  this  cone 
elongates,  until  it  touches  the  superficies  of  the  epidermis,  when  it  becomes 
bent  in  the  effort  to  push  itself  through ;  but  finally  it  issues  beyond  the 
fiur£Buse,  where  it  may  grow  freely. 

The  sebac&ms  and  perqnraiary  glands  are  developed  in  a  similar  manner,  at 
the  middle  period  of  utorine  life.  The  homy  productions,  such  as  the  daws, 
hoofSy  trgoiSj  and  (kesnuds^  are  apparent  at  an  early  stage.  Towards  the  end 
of  the  second  month  there  can  be  perceived  in  the  foetus  of  the  Cow,  at  the 
extremity  of  each  digits  a  small,  pale,  and  transparent  conical  tubercle  ;  this 
is  the  rudiment  of  the  daw.  The  hoofs  of  solipeds  appear  towards  the 
twelfth  week,  and  about  the  commencement  of  the  fourth  month  they  are 
more  developed ;  their  texture  has  become  firm  and  opaque,  whereas  before 
it  was  gelatmons  and  transparent,  and  has  assumed  a  fine  yellow  tint  They 
are  always  soft,  however,  until  birth,  in  order  to  guarantee  the  integrity  of 
the  foetal  envelopes.  At  mid-term,  brown  or  black  patches  appear  in  it,  if 
the  coronet  is  provided  with  pigmentary  stains ;  but  it  is  not  until  about  the 
end  of  gestation  that  the  horn  begins  to  show  the  greenish  tint  proper  to  it 
when  destitute  of  pigment ;  though  the  remainder  of  this  production,  partica- 
larly  its  lower  part^  preserves  its  yellow  colour  until  the  young  animal 
is  bom.  In  solipeds  the  chesnuts  are  seen  at  mid-term,  in  the  form  of 
thin  brownish  plates,  which  soon  become  darker.  The  strocture  of  the 
hoof  is  not  tubular  until  after  birth,  when  the  foetal  hoof,  gradually  dis- 
appearing, the  horn  that  replaces  it  is  fibrous  and  tubular,  and  much  more 
consistent 

The  comeous  substance  is  developed  at  the  expense  of  the  blastema  which 
the  capillaries  of  the  modified  derm  throws  out  on  its  surface.  In  this  mate* 
rial  appear  nucleated  cells  which,  pressing  against  each  other,  become  at  first 
polygonal  in  shape  and  flattened,  then  lose  their  nucleus  and  are  confounded 
wiUi  each  other.  At  a  later  period,  cells  of  a  new  formation  axe  moulded 
on  the  papillse  of  the  coronary  cushion  and  plantar  surface  of  the  foot  of  s(di-> 
peds  and  ruminants,  giving  it  that  fibrous  appearance  which  is  so  striking 
during  extra-uterine  life. 

The  Looomn^ory  Apparaius. 

The  development  of  bone,  and  with  it  the  locomotory  apparatus  in  general, 
next  demands  our  attention.  Bone  is  developed  in  the  blastema  or  primitive 
basiB — a  transparent  glairy  mucus  matter  containing  numerous  minute  cor- 
puscles. This  progressively  acquires  increased  firmness ;  sometitties  assuming 
a  membraneous  or  ligamentous  condition,  usually  a  gristiy  consistence^  before 
its  conversion  into  bone.  The  change  into  cartilage  is  noted  by  the  appearanoe 
of  minute  nucleated  cells,  which  increase  in  number  and  sise,  and  are  aggre- 
gated in  rows,  with  intercellular  tracts  where  the  ossification  is  about  to 
begin.  These  rows,  in  the  cartilaginous  basis  of  long  bones^  are  vertical  to  its 
ends;  in  that  of  flat  bones  they  are  vertical  to  the  margin.  TheceUs  furthest 
from  the  seat  of  ossification  are  flattened  and  in  close  contact :  nearest  that 
seat  they  become  enlarged  and  separated  The  first  appearance  of  bone  is 
that  of  minute  granules  in  the  intercellular  tissue.    Canals  are  next  formed 
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in  the  bone,  by  absoTption ;  these  tiltimately  leceiye  bloodvessek,  and  become 
the  ''  Tascular  canals."  The  immediate  nutrition  of  bone  is  provided  for  by 
the  picdnction  of  minute ''  plasmatic  canals,"  '*  lacunae/'  or  '^  bone-cells"  from 
the  TBscular  ones.  Ossification  begins  at  the  centre  of  round  bones,  and  pr<K 
ceeds  towards  the  sar£euie ;  in  flat  bones  it  extends  between  two  membranes^ 
and  from  a  central  point  towards  the  periphery ;  in  short  bones,  towards  the 
drcamference ;  and  in  long  bones,  from  a  central  point  or  diaphysiSt  towards 
another  centre — the  qnphyHSy  situated  at  each  end.  Particular  parts  or  pro- 
cesses  are  furnished  with  a  separate  centre  of  development,  named  the  apo-- 
phym.  Length  occurs  at  the  extremity  of  the  diaphysis,  and  bulk  by  depo- 
sition on  the  surface,  the  medullary  canal  of  certain  bones  being  due  to- 
internal  absorption. 

The  qnnal  skdk  is  the  first  portions  of  the  skeleton  observed  in  the  embryo, 
it  being  represented  by  the  chorda  dorsaHs^  which  is  composed  of  a  mass  of  cells 
in  the  interior  of  a  transparent  sheath.  The  protovertebrsB  appear  on  each 
ade  of  the  cord,  and  ultimately  enclose  it  and  constitute  the  spinal  canal ; 
in  this  way  results  the  external  stieaih  of  the  cord,  and  the  superior  uniting 
membrane.  The  vertebral  stalk  now  exists  as  a  membraneous  axis,  but  not 
for  long ;  as  it  becomes  segmented  in  order  to  form  the  vertebrsB,  and  these 
segments  are  gradually  converted  into  cartilage.  Each  persistent  vertebra 
does  not  correspond  to  a  protovertebra,  the  latter  dividing  into  two  portions 
to  constitute  two  vertebrae.  The  body  of  the  vertebra  is  developed  more 
quickly  than  the  spinous  portion ;  at  the  end  of  the  second  month  all  the 
vertebral  bodies  are  cartilaginous,  while  the  laminae  are  yet  in  a  membraneous 
condition.  In  the  third  month  ossification  commences,  and  during  this  pro- 
cess the  dorsal  cord  disappears,  except  between  the  vertebrae,  where  it  is 
developed  to  fonn  the  intervertebral  fibro-cartilage. 

The  face  and  cranium  are  formed  by  a  membrane  that  envelops  the  en- 
cepbalon,  and  which  is  due  to  the  protovertebral  laminae.  This  cranial 
membrane  become  partly  cartilaginous  and  partly  fibrous,  the  cartilage  exist- 
ing at  the  base  of  the  cranium,  and  appearing  to  be  a  prolongation  of  the 
bodies  of  the  vertebrae :  indeed,  there  is  a  resemblance  between  a  vertebra 
and  the  cranium,  in  so  fiir  as  the  latter  can  be  resolved  into  four  portions, 
each  corresponding  to  a  vertebra.  This  cartilage  is  slowly  transformed  into 
bone ;  while  the  fibrous  part,  answering  to  the  roof  and  sides  of  the  skull, 
pass  directly  into  the  osseous  state.  The  bones  of  the  face  are  formed  by  the 
pharyngeal,  branchial,  or  visceral  arches :  a  name  given  to  four  laminae  which, 
springing  from  the  anterior  extremity  of  the  dorsal  cord,  curve  downward  to 
meet  those  of  the  opposite  side ;  the  spaces  between  them  are  named  the 
^pharyngeal  clefts.''  The  upper  jaw,  mouth,  and  nasal  cavities — composed 
by  the  nasal,  maxillaiy,  and  palate  bones — come  firom  the  first  pharyngeal 
arch ;  while  Meckel's  cartilage,  which  passes  from  the  handle  of  tiie  malleus 
towards  the  lower  jaw,  is  also  an  appendage  of  it.  This  cartilage  disappears 
about  the  sixth  or  seventh  month.  At  first  the  mouth  communicates  with 
the  nasal  cavities ;  the  palate  is  developed  in  two  portions,  which  advance 
towards  each  other,  but  remain  for  some  time  apart ;  so  that  during  this  time 
the  yoang  animal  has  a  cleft  palate.*  The  second  pharyngeal  arch  forms  the 
stapes,  the  petrous  portion  of  the  temporal  bone,  the  styloid  arch  and  the 

*  Thtt  cleft  eonditioB  of  the  j>a]«ta  would  lometimee  appear  io  penist  after  fotal  life.  In 
April,  1878,  at  the  Middle  Park  Stud,  in  Kent,  I  aaw  a  thorou^bred  foal  with  a  cleft  palate.  It 
vm  heing  suckled,  and  a  portion  of  the  milk,  instead  of  passiDf^  down  the  cMophagus,  escaped 
from  the  nostrils.    It  was  this  unosual  course  of  the  milk  which  led  to  the  detection  of  tho 
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hyoid  branch.    The  third  originates  the  hyoid  bone  with  its  comua,  while 
the  fourth  only  constitutes  the  soft  parts  in  tliis  region  of  the  throat 

The  tharaXy  consisting  of  the  ribs  and  sternum^  is  an  appendage  of  the 
protovertebral  laminse  which  incline  towards  the  lower  face  of  the  vertebral 
spine.  The  true  ribs  are  developed  most  rapidly,  and  before  attaining  the 
middle  line  they  unite  by  their  inner  extremity  to  form  a  moiety  of  the 
sternum.  A  fissure  at  this  part  separates  the  ribs  of  one  side  from  those  of 
the  other ;  this  gradually  closing,  ends  by  disappearing  altogether,  and  then 
the  sternum  is  constituted.  The  ribs  are,  after  the  petrous  portion  of  the 
temporal  bone,  the  parts  of  the  skeleton  which  ossify  most  promptly ;  ossifi- 
cation begins  in  the  middle  bones.  The  ribs  do  not  belong  exdusivelj  to 
the  dorsal  vertebrae,  but  have  a  tendency  to  be  developed  along  the  length  of 
the  spine ;  it  is  not  rare  to  see  a  small  cartilaginous  nucleus  attached  to  the 
lumbar  vertebrsB,  and  which  is  soon  lost  in  t£e  substance  of  the  abdominal 
parietes ;  in  birds  this  body  assumes  laige  dimensions  on  the  last  cervical 
vertebrsB. 

The  shape  of  the  thorax  differs  with  species,  being  round  in  some  and  oval 
in  others,  but  it  is  always  less  developed  in  the  foetus  than  in  the  young  or 
adult  animal 

The  limhs  do  not  appear  until  after  the  formation  of  the  vertebral  spine, 
the  pharyngeal  arches,  and  the  thorax.  They  show  themselves  as  four  small 
prolongations  &om  the  pelvis  and  chest,  slightly  thickened  at  their  origin 
and  contracted  in  the  middle.  Their  free  extremity  is  flat,  and  is  either 
simple  or  divided,  according  to  the  foot  of  the  species.  (In  these  prolongations 
the  cartilaginous  segments  are  formed,  which,  when  ossified,  at  a  later  period, 
constitute  the  bones  of  the  limbs. 

The  musdes  are  divided  into  four  groups,  after  their  origin.  They  are  the 
vertebral  muscles,  which  arise  £rom  the  muscular  laminae  of  the  protovertebrae; 
the  visceral  muscles  for  the  thoraic  and  abdominal  cavities,  the  neck  and  jaws, 
and  having  the  same  origin ;  the  cutaneous  muscles,  which  originate  from  the 
cutaneous  laminae  of  the  middle  layer  of  the  blastoderm ;  and  the  muscles  of 
the  limbs,  whose  development  is  not  fully  understood. 

It  was  believed  at  a  certain  period,  that  the  muscular  fibres  are  formed  bj 
the  joining  together  at  their  ends  of  several  elongated  cells.  It  is  now  known 
that  each  fibre  is  constituted  by  a  single  cell  which  extends  in  length,  and 
whose  nuclei  are  multiplied  and  placed  at  the  surface ;  while  the  contents  axe 
transformed  into  a  substance  that  presents  all  the  characteristics  of  contractile 
tissue.  The  sarcolemma  is  formed  after  the  fibre,  by  a  modification  of  the 
connective  tissue  surrounding  it. 

The  locomotory  apparatus  of  the  majority  of  the  domesticated  species  of 
animals  is  so  developed  at  birth,  that  inmiediately  after  that  event  the  young 
creature  can  move  with  more  or  less  alacrity.  With  the  larger  herbivorous 
quadrupeds,  the  limbs  of  the  new-bom  animal  are  long  to  enable  it  to  reach 
the  teat^  as  well  as  to  enable  it  to  escape  by  flight  should  danger  be  appre* 
hended. 

The  drctdaiory  System. 

The  development  of  the  circulatory  system  is  not  apparent  until  some  days 
after  the  appearance  of  the  embryo  in  the  blastodermic  layer,  there  being  no 
trace  of  vessels  in  the  germinative  space.  It  is  not  long,  however,  before  the 
central  organ  of  circulation  and  some  viessels  appear  in  the  middle  layer,  and 
canals  also  spread  to  the  surface  of  the  umbilical  vesicle.  While  the  contents 
of  the  vitelline  vesicle  are  being  imbibed  by  the  embryo,  the  heart  is  in  course 
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of  fonnatiun;  bloodvessels  are  iDcreasing  and  extending,  the  allantois  is 
completed,  and,  finally,  the  placental  circulation  is  establisbed  and  continues 
untU  birth. 

The  pleuro-peritoneal  cavity  in  the  embryo  shows  a  diverticulum  in  front 
—the  cardiac  cavity,  in  the  interior  of  which  the  heart  is  developed.  This 
organ  is  at  first  a  small  mass  of  cells,  the  innermost  of  which  separate  in 
order  to  leave  a  little  epace,  and  to  create  blood  globules.  As  soon  as  it 
Appears,  the  heart  contracts  and  relaxes  alternately,  the  movements  being  very 
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1.  TaAirnTioi'  State. 


«  A  <*,  Qreb  or  Enndopa  remllini;  from  thii  Fuuon  of  tho  VIt«llina 

Bkl  I*T*r  of  tb*  Blutodannio  Tenuis,  and  ths  Tranalbniution  oT  the  Allkntoii ;  e, 
ThelhmiiiuhiiigUmbiUulTnick;  <!.  C«ph>li<  Portion  of  ths  Bmbrjo  ;  Jl,  Caudal 
Portion ;  a,  Teutride  of  tlw  Heart ;  f,  Auricle  of  ths  Heart  ;  i,  Aorta,  forming  ths 
Aorlie  Aralie*  ;  k.  Trunk  Bepreasnting  the  Ttwraeic  Aorta  ;  g.  Vowel  which  beamu* 
the  Anterior  Vena  Cara  :  1,  Tsna  Ai/goa  ;  I,  ConfluenU  of  the  two  Veiatv  and  t; 
■a,  Confluent  ot  all  the  Vsini  at  their  Entrance  into  tho  Auricle  of  the  Hoitrt;  ■, 
Teaael  Beaulting  from  the  Union  of  ths  AlUntaid  Teioi  p  p,  and  the  Omphilo-He- 
HfaieTeing;  o,  Poatarior  Vena  C»t«;  pp,  AllanUiid  Veini ;  j,  Omphal-  "- 
(irnmbiUealTeiiclsVeini  r,  Foaterior  or  Abdominal  Aorta;  a  a,  iilai 
liaa ;  t,  Ompbalo-Heasnic  Artet^. 


aphalo-Msaeraio 


slow,  though  they  gradually  become  accelented.  Towards  the  twelfth  day 
the  organ  has  the  shape  of  a  cylindrical  contractile  tube.  From  its  antsiior 
part  arise  two  branches,  the  aortic  arches,  which  at  first  proceed  towards  the 
bead  of  the  embryo,  but  afterwards  are  bent  backward  and  downward. 
These  arches  join  to  form  the  single  aorta,  which  in  its  turn  divides  into  two 
blanches — the  mbvertebral  or  common  aortas, — which  run  parallel  along  tha 
lower  Boriace  of  the  embtyo,  giving  off  four  or  five  branches,  the  omphalo- 
'«  arteries,  which  ramify  in  the  germinative  area  and  end  in  a  vein — 
If.    From  this  mnification  and  sinus  arise  two  vessel^  ths 


1»  OBSTBTRICAL  PHTRIOLOQT. 

on^phaJkhmeseraic  Mtfw,  which  return  to  the  posterior  extremity  of  the  heoti. 
The  circnhition  in  the  umbilical  vesicle  is  very  ephemeral  in  eeyeial  spedee, 
while  it  is  as  persistent  in  otheis ;  Taijing^  of  couzsey  with  the  duration  of 
the  vesicle  itselfl 

The  heart,  from  being  merely  a  cylindrical  tube,  undeigoes  considerable 
modifications  before  it  arrives  at  its  complete  development,  passing  through 
all  the  different  forms  which  characterise  the  oigan  in  the  various  vertebrate 
ftni^nftlft.  The  first  change  consists  in  an  inflexion,  by  which  the  inferior  part 
becomes  the  superior ;  then  it  dilates  at  three  distinct  points :  one  anterior 
and  superior,  at  the  origin  of  the  aorta,  named  the  ojortic  btdb  ;  a  middle  one, 
the  veniricular  cavity;  and  a  posterior,  the  auricular  cavity.  The  constriction 
between  the  auricle  and  ventricle  is  named  JScUler's  passage  (dStrait). 

These  two  cavities  are  single  only  for  a  brief  period;  the  ventricular 
first  divides  into  two-^a  division  marked  externally  by  a  furrow  which  is 
visible  on  the  surfiice  of  the  heart  of  a  foetal  lamb  at  the  nineteenth  day,  and 
the  twenty-fifth  in  the  foal.  This  furrow  corresponds  to  an  interventricular 
septum  which  arises  insensibly  at  the  bottom  of  the  ventricles,  and  reaches 
the  auricles,  where  it  concurs  to  form  the  auriculo-veniricular  orifices.  The 
borders  of  the  openings  are  furnished  with  a  slightly  salient  lip,  which  at  a 
later  stage  develops,  and  constitutes  the  mitral  and  tricuspid  valves.  The 
heart  now  contains  three  cavities,  two  ventricles  and  an  auricle,  but  it  is  soon 
to  have  a  fourth ;  for  the  auricle  becomes  partitioned  into  two  portions,  and 
externally  this  division  is  marked  by  another  depression,  correspondiug  to 
the  septum  formed  in  the  cavity.  It  is  to  be  remarked,  however,  that  the 
partition  remains  incomplete  during  the  whole  period  of  uterine  life,  being 
perforated  by  an  opening — the  foramen  ovale  or  foramen  of  Botal.  The  aortic 
bulb  now  contracts  and  forms  two  vessels — ^the  aorta  and  pulmonary  artery. 

The  arteries  are  developed,  partly  at  the  expense  of  the  primary  circulation, 
and  partly  in  the  vascular  layer  of  the  embryo.  The  aortic  arches,  situated 
at  the  inner  face  of  the  first  two  pharyngeal  arches,  form  five  new  vessels, 
which  are  placed  within  the  other  arches ;  all  these,  however,  do  not  exist  at 
the  same  time,  some  becoming  atrophied  while  the  others  are  forming.  For 
instance,  the  first  two  completely  disappear ;  the  third  form  the  carotids ; 
the  fourth,  the  axillary  artery  and  the  arch  or  cross  of  the  aorta;  the  fifth  is 
atrophied  on  the  right,  but  on  the  left  forms  the  pulmonary  artery,  the 
duchis  arteriosus^  and  the  aorta.  The  latter  is  continued  along  the  spine  bj 
the  fusion  of  the  two  primitive  aortse,  and  shows  at  its  posterior  termination 
the  small  pelvic  vessels  and  the  large  umbilical  arteries. 

The  peripheral  vessels  originate,  independently  of  the  central  vessels,  in 
the  interior  of  the  vascular  layer.  They  appear  as  solid  cellular  branches, 
which  soon  become  hollow  in  their  interior,  and  free  cells  become  visible. 
As  these  new  channels  are  developed,  the  omphalo-meseraic  vessels  gradually 
diminish  and  disappear,  until  at  last  only  one  or  two  pass  to  the  umbilicfd 
vesicle. 

The  umbilical  veins  are  developed  immediately  after  the  formation  of  the 
omphalo-meseraic  veins,  and  join  these ;  as  the  ramifications  of  the  latter 
diminish  in  size  the  former  increase  rapidly,  and  when  the  liver  is  formed 
around  them  they  throw  into  it  those  branches  which  are  the  rudiments  of 
the  hepatic  plexus.  Between  the  portal  and  hepatic  veins,  the  umbilical 
vein  communicates  with  the  vena  cava  by  the  ductus  venosus  of  Aranxi, 
which  does  not  exist  in  the  foetus  of  solipeds  in  the  last  month  of  gestation. 
The  embryonic  veins  form  four  chief  trunks :  two  anterior,  the  anterior  ear- 
dinal  vrins  ;  and  two  posterior,  the  posterior  cardinal  veins     The  veins  on 
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each  aide  unite  in  pain  to  form  the  iucfu«  Cwxeri,  whicli  opens  tranaTenely 
into  the  omphAlo-meseraic  trunk  near  the  auricular  cavity.  The  anterioi 
eaidinal  veins  issue  from  the  cranium,  fonning  the  jugular  veins,  and  com- 
municate by  a  tiausveise  anastomosis  between  the  right  and  left  veins. 
Below  this  the  left  vein  giaduallj  atrophies,  as  does  the  ductus  Cuvieri  o£ 
the  same  aide ;  while  the  right  vessel  enlarges,  and  is  ultimately  the  anterior 
venacavsk 
The  posl«rior  vena  cava  appean  in  the  liver  about  the  fiftb  week  ;  it  le- 
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cdves  the  veins  of  tiie  kidneys  and  the  Wolffian  bodies,  and  behind  it 
anastomoses  with  the  cardinal  veins.  The  middle  portion  of  the  latter  dis- 
appear and  are  replaced  by  the  verlebrai  veitu,  the  right  of  which  forms  the 
Tens  azygos.  There,  then,  only  remain  two  cardinal  veins  for  the  two  ex- 
tremities :  the  anterior  which  enters  the  ductus  Cuvieri,  and  the  posterior 
which  constitutes  the  hypogastric  and  crural  veins.  It  therefore  happens 
that  the  venous  system  of  the  Icctus,  which  was  at  first  symmetrical,  be- 
comes asymmetrical  in  the  adult  animal 

As  a  result  of  these  successive  developments,  the  placental  ciicolation  is 
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institatedy  and  contmaeB  the  same  nntQ  the  end  of  gestation, 
the  organ  which  circulates  the  blood  in  the  foBtaa.  This  fluid,  carried  by 
the  arterial  vessels,  reaches  the  umbilical  arteries,  and  from  them  is  dista- 
buted  to  the  placenta.  There  it  is  respired,  depurated,  or  arterialised,  through 
indirect  contact  with  the  blood  of  the  parent^  and  is  returned  by  the  um- 
bilical yeins.  In  the  texture  of  the  liver  it  is  mixed  with  the  venous  blood 
of  the  intestines  and  the  hinder  part  of  the  body,  conveyed  by  the  duehis 
venasus,  and  is  finally  thrown  into  the  right  auricle,  then  into  the  ventricle, 
whence  it  is  expelled  by  a  contraction  of  that  cavity.  Instead  of  entering 
the  lungs,  which  do  not  act  during  foetal  life  as  respiratory  organs,  the  blood 
is  forced  into  the  ductus  arteriosuSy  and  thence  into  the  aorta.  So  that  the 
organs  of  the  young  creature  are  never  supplied  with  pure  blood,  but  with  a 
mixture  of  arterialised  and  venous  blood;  tiiis  mingling  taking  place  through 
i^e  foramen  ovale,  in  the  aorta  by  the  ductus  arteriosus,  and  in  the  liver  by 
the  ductus  venosus.  The  head  and  neck  receive  the  purest  blood,  a  circum- 
stance which  probably  explains  the  predominance  in  size  of  the  upper  to 
the  lower  parts  of  the  body  of  the  footus. 

At  birth  the  conditions  of  existence  being  suddenly  changed,  very  marked 
modifications  occur  in  the  circulation.  The  lungs  then  become  the  organs  of 
respiration,  and  rapidly  increase  in  capacity,  while  the  thorax  enlarges  in  a 
commensurate  degree ;  the  pulmonary  artery  also  dilates  to  admit  the  in- 
creased flow  of  blood,  and  the  ductus  arteriosus  is  obliterated  to  prevent  the 
mixture  of  arterial  and  venous  blood.  The  ductus  venosus  also  aids  in  the 
isolation  of  the  two  kinds  of  blood  by  becoming  atrophied,  as  does  also  the 
occlusion  of  the  foramen  ovale.  This  opening,  however,  not  infirequently 
lemaius  intact  in  young  animals  ;  though,  as  a  rule,  this  does  not  greatly 
affect  the  circulation,  for  when  the  heart  contracts  the  auricles  are  isolated 
by  the  narrowing  of  the  orifice  and  the  elevation  of  a  valve. 

The  Bespiraiory  Apparatus. 

There  is  an  absence  of  unanimity  as  to  tha  mode  of  development  of  the 
respiratory  apparatus,  and  particularly  the  lungs.  Some  assert  that  the 
latter  are  derived  from  two  little  distended  cellular  masses  attached  to  the 
anterior  part  of  the  intestinal  tube,  and  which  afterwards  become  perforated 
with  numerous  ramifying  cavities,  that  communicate  with  the  trachea; 
while  others  describe  them  as  commencing  by  a  median  enlargement^  which 
is  hollow,  and  opens  into  the  oesophagus.  The  walls  of  the  orifice  of  com- 
munication with  the  digestive  passage  become  considerably  lengthened,  and 
afterwards  form  the  trachea  and  larynx ;  while  the  vesicle  or  enlargement 
representing  the  lungs  divides  into  two  pyriform  sacs,  each  of  which  is 
greatly  subdivided  to  constitute  the  pulmonary  lobes,  with  their  vesicles 
and  infundibula.  The  trachea  ia  completed  through  the  formation  of  the 
cartilaginous  rings  in  the  tube  that  attaches  the  lungs  to  the  oesophagus ;  the 
larynx  is  developed  in  the  same  manner,  at  the  pharyngeal  opening  of  the 
tube.  This  organ,  however,  is  not  very  distinguishable  during  foetal  life, 
and  only  assumes  its  definitive  form  and  volume  at  puberty. 

Up  to  birth  the  placenta  retains  the  function  of  Uie  lungs,  which,  though 
ready  to  act,  only  come  into  play  when  the  creature  is  bom.  Previous  to 
this  event  they  are  of  a  dark  red  colour,  firm  and  compact,  heavier  than 
water,  and  apparently  destitute  of  alveoli ;  though  these  latter  exist,  but  are 
filled  with  embryonic  elements,  and  their  walls  are  in  contact.  A  moderate 
insufflation  is  sufficient  to  distend  the  air-vesisles,  when  the  lungs  become 
crepitant  and  enlarged,  have  a  rosy  colour  and  spongy  appearance,  float  in 
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mkXf  and  the  air  cannot  be  completely  expelled  from  them.  The  same 
change  immediately  occurs  in  these  organs  when  the  young  creature  ia  bom 
aliye ;  the  external  atmosphere,  acting  upon  the  surface  of  its  body,  causes 
it  to  inspire  deeply,  the  chest  dilates,  the  air  rushes  into  the  lungs,  and 
respiration  commences,  only  to  cease  with  life.  TMs  alteration  in  the  colour, 
texture,  and  specific  grayity  of  the  lungs  enables  us  to  decide,  in  certain 
cases,  whether  or  not  an  animal  has  been  bom  alive. 

The  ikifmus  gland  first  appears  towards  the  second  month,  as  a  growth 
ftom  the  respiratory  mucous  membrane,  near  the  larynx ;  it  then  descends 
gnduaUy  along  the  trachea  until  it  reaches  the  thorax,  where  it  is  situated 
between  the  layers  of  the  anterior  medianastinum.  It  increases  in  size  until 
birth,  after  which  it  remains  stationary  for  a  short  time ;  then  it  gradually 
diminishes  and  disappears  at  a  period  which  Taries  according  to  species,  and 
eren  individuals,  ^ceptionally,  it  has  been  found  in  horses  three  years  of 
age.  It  is  a  gland  in  structure,  though  it  has  no  excretory  canaL  Its  uses 
are  unknown,  though  it  is  surmised  that  it  plays  a  part  in  the  nutrition  and 
hamatosis  of  the  foetus  and  young  animal.  It  may  be  that,  like  the  spleen, 
it  assists  in  converting  the  white  corpuscles  of  the  blood  into  red  corpuscles. 

'  The  Digestive  Apparaius, 

The  development  of  the  digestive  apparatus  comprises  the  formation  of 
the  alimentaiy  canal  and  the  organs  attached  thereto.  The  alimentary  canal 
begins  to  appear  after  the  fiist  outlines  of  the  nervous  centres  and  the  vas- 
cular apparatus  have  been  manifested.  We  have  already  described  the 
manner  in  which  the  intestinal  cavity  was  formed  from  the  inner  lamina  of 
the  blastoderm.  This  cavity,  for  convenience  of  description,  may  be  divided 
into  three  portions  :  the  anterior  intestine^  which  originates  the  pharynx  and 
cBsophagus  ;  the  middle  intesHnCf  which  becomes  the  stomach  and  intestines 
pioper ;  and  the  posterior  iniesline,  which  constitutes  the  rectum.  The  chie(  or 
middle  intestine,  is  at  first  a  cylindrical  uniform  tube,  the  diameter  of  which 
is  afterwards  modified  to  constitute  the  organs  comprised  between  the  oeso- 
phagus and  rectum. 

The  mouth  begins  by  a  depression  or  cul^ksac,  which  is  limited  by  the  maxil- 
lary tubercles  ;  it  increases  as  it  dips  towards  the  pharynx,  f^m  which  it  is  only 
separated  at  last  by  a  thin  membrane ;  this  is  eventually  absorbed,  and  the 
mouth  then  communicates  with  the  commencement  of  the  digestive  canal. 
Towards  the  third  month  the  mouth  is  confounded  with  the  nasal  fossae, 
bat  after  this  the  palatine  bones  appear,  and  finally  isolate  the  two  cavities. 

The  tongue  is  at  first  only  a  small  protuberance  £K)m  the  maxillary  tubercles, 
bat  is  completed  by  the  addition  of  a  little  growth  from  the  second  branchial 
arch.  Its  epithelium  and  glands  are  derived  from  the  external  layer  of  the 
blastoderm ;  they  are  apparent  at  the  third  or  fourth  month. 

The  pharynx  and  CMophagus  lengthen  and  widen  as  the  foetus  grows ;  the 
latter  at  first  communicates  with  the  trachea,  but  it  gradually  closes,  and  ends 
by  separating  entirely  from  that  tube. 

The  stomach  is  formed  by  the  dilatation  of  the  anterior  part  of  the  middle 
intestine.  This  dilatation  is  fusiform,  its  larger  axis  being  longitudinal ;  but 
it  soon  curves  on  itself  and  then  this  axis  becomes  transversal 

In  ruminants  the  stomach  is  single  when  it  first  appears,  though  it  is  not 
long  before  furrows  are  observed  on  its  outer  surface ;  while  internally  the  par- 
ticular septa  are  seen  as  in  adult  life.  In  the  foetus  the  stomach  is  small, 
but  its  volume  increases  rapidly  after  birth,  when  the  animal  commences  to 
take  solid  food.     During  tibe  sucking  period  in  ruminants,  there  is  a  pre- 

1—2 


100  OBSTETRICAL  PHY8I0L0QT. 

dominance  of  the  fourth  over  the  other  gastric  compartmente ;  bat  as  soon 
as  the  yoong  animal  begins  to  consume  fibrous  aliment,  the  rumen  increases 
rapidly,  until  it  is  by  far  the  largest  cavity. 

The  iniestines  are  at  first  of  uniform  calibre,  though  in  a  short  time  it  is  easy 
to  distinguish  the  different  sections  of  which  they  are  ultimately  compoeed. 
In  hoofed  animals  the  caecum  appears  very  early ;  it  is  situated  near  the 
omphalo-meseraic  duct,  which  is  detached  &om  the  extremity  of  an  in- 
testinal loop  that  is  drawn  towards  the  umbilical  ring ;  while  the  latter  is 
becoming  obliterated,  this  loop  ascends  in  the  abdominal  cavity.  The  inr 
testines  are  quite  smooth  on  their  inner  sur&ce  during  the  first  two  months, 
and  towards  the  third  month  show  the  villi  and  glands  of  lieberkiihn;  the 
Brunnerian  glands  and  the  follicles  are  only  seen  later. 

The  rectum  arises  from  the  posterior  intestine,  and  is  developed  like  the 
other  portions. 

With  regard  to  the  anus^  there  is  observed  towards  the  caudal  extremity 
of  the  foetus  a  depression  analagous  to  the  buccal  cul-de-sac.  This  becomes 
deeper,  and  joins  the  rectum  and  genito-urinary  organs ;  later,  it  separates 
£x>m  the  last,  and  then  belongs  exclusively  to  the  alimentary  canaL 

The  ANNEXES  OF  THE  ALiMENTABY  CANAL  are  the  sslivary  glands,  teeth, 
liver,  pancreas,  and  spleen.  The  salivary  glands  are  developed  in  a  solid 
cellular  tubercle,  which  is  connected  with  the  epithelium  at  the  upper  part  of 
the  digestive  apparatus.  With  the  growth  of  this  tubercle,  it  is  converted 
into  a  series  of  cavities  having  the  form  of  glandular  culs-de-sac  The  sub- 
maxillary gland  appears  first,  and  it  is  entire  in  a  foetus  of  only  twelve  lines 
in  length ;  the  parotid  gland  is  the  last  formed. 

The  teeth  are  developed  in  the  interior  of  a  cavity  called  the  *' dental 
follicle  "  or  "  sac,"  by  means  of  th&  elements  of  three  germs  corresponding  to 
the  anatomical  constituents  of  the  teeth — enamel,  ivory,  and  cementum.  The 
follicle  is  an  oval  cavity  whose  wall  comprises  two  layers :  an  external 
fibrous  sac,  and  an  internal  gelatinous  lining,  at  the  bottom  of  which  is  the 
ivory  pulp  or  germ.  This  is  a  prominence  detached  from  the  bottom  of  the 
sac,  and  has  exactly  the  shape  of  the  tooth.  It  is  composed  of  a  mass  of 
delicate  cellular  tissue  provided  with  vessels  and  nerves,  and  on  the  sur&ce 
a  layer  of  elongated  cells.  At  the  summit  of  the  follicle,  facing  this  pulp,  is 
the  enamel  pulp,  which  fits  accurately  on  the  dental  pulp  like  a  cap.  This 
is  made  up  of  a  small  quantity  of  mucous  cellular  tissue,  covered  by  a  layer 
of  cylindrical  cells  connected  with  the  buccal  epithelium  by  the  gub^naeulum 
dentis.  The  cement  organ  manifesUy  exists  in  the  foal,  being  found  at  the 
base  of  the  ivory  germ,  though  it  disappears  quickly  after  having  performed 
its  function.  It  is  unnecessary  in  this  place  to  enter  into  a  consideration  of 
the  development  of  the  teeth. 

The  liver  commences  to  be  formed  at  an  early  period  in  all  animals,  appear- 
ing at  the  sur£eu;e  of  the  duodenimi  in  the  shape  of  one  large  tubercle  or  two 
small  ones,  according  to  the  number  of  lobes  in  the  organ  of  the  adult.  To 
these  external  tubercles,  corresponding  internal  ones  arise  from  the  intestinal 
epithelium ;  the  first  increase  and  enclose  the  omphalo-meseraic  vein,  while 
the  second  ran^ify  in  their  interior  and  form  the  biliary  ducts. 

The  liver  grows  rapidly  and  when  about  one-third  of  the  period  of  gesta- 
tion has  elapsed  it  nearly  fills  the  abdominal  cavity.  At  a  later  date  this 
increase  is  less  marked,  although  when  gestation  is  nearly  terminated  the 
gland  is  proportionately  more  voluminous  than  in  the  adult 

The  pancreasy  like  the  salivary  glands,  is  first  seen  as  a  solid  cellular 
tubercle,  which  is  subsequentiy  hollowed  out  by  ramescent  cavities. 
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The  splun  ia  dereloped  abotitthe  second  month,  on  the  great  curratme  of 
the  atomach;  it  'would  appear  to  be  formed  at  the  same  time  as  the  pancreas, 
in  a  band  extending  from  the  stomach  to  the  duodenum  ;  but  it  is  separated 
from  the  pancreas  and  becomes  attached  to  the  atomach,  where  its  elemeota 
amune  the  chaiactei  of  aplenic  tissue. 

The  Genilo-unnaTy  Organs. 
The  genlto-nrinaij  organs  are  related  to  each  other  in  their  development, 
and  have  some  parte  in  common.  Immediate!;  after  the  formation  of  the 
intestines,  these  organs  are  anticipated  by  the  Wolffian  bodies  or  primordial 
hdna/s.  These  are  glandalar  organa  extending  in  front,  or  one  on  each  side, 
of  the  veitebrcB,  from  the  heart  to  the  pelvis.  They  are  composed  of  small 
ttansversely  disposed  tnbuli  filled  with  a  white  fluid,  and  opening  into  a 
common  duct  running  parallel  to  the  spine,  which  again  enteis,  inferiorly, 
that  portion  of  the  alkntois  which  becomes  the  bladder.  The  duct  is  formed 
before  the  tubuli,  and  is  one  of  the  earliest  developed  structoies  in  the 
embryo.  Placed  behind  the  peritoneum,  the  WolfBan  bodies  are  attached 
by  two  folds  of  serous  membrane  :  one,  the  anterior,  named  the  diaphrag- 
matie  ligament  of  the  Wolffian  bodies  ;  and  the  other,  posterior,  the  lumbar 
Itgament  of  the  Wolffian  bodies.    These  organs  secrete  at  fiist  a  fluid  resembling 
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wbe,  though  their  function  is  aoon  greatly  modified,  as  they  are  not  long  in 
becoming  atrophied ;  then  a  portion  serves  for  the  development  of  the 
gemtal  organs,  while  another  gives  rise  to  organs  whose  use  is  not  exactly 
knovFD,  such  aa  the  Kosenmuller  organ,  which  is  very  developed  in  the  equine 
f<£tas,  and  the  canals  of  Gaertner  visible  in  the  Cow. 
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With  legaid  to  the  UBnrART  OBOura,  we  hare  meatiaiied  bow  die  tDantou 
-was  derived  from  the  tenniu&l  porUon  of  the  inteatine;  it  only  dot  itaaaiaM 
to  add  that  the  urinary  bladikr  ie  derived  &om  the  abdominal  portioii  of  the 
allantois,  which  is  metel;  a  dilatation  of  that  sac.  Daring  foetal  life,  the 
bladder  is  extended  by  the  HTOckus  to  the  umlilical  ring ;  hat  after  birth  this 
canal  ia  obliterated,  and  the  bladder  retiree  to  the  bottom  of  the  pelvic  cavi^. 

The  kidneys  appear  a  long  time  after  the  Wolffian  bodies.  They  show 
themselves  in  the  form  of  two  ails-de-tae,  constitnted  by  the  npper  wsU  of  tha 
email  vesicle  of  the  allautois.  These  small  cavities  become  ramified,  and 
«ie  nltimately  replaced  by  solid  tubercles,  in  whose  interior  are  developed  ths 
tabnli  nriniferi  and  the  Malpighian  tufts.  According  to  some  obaervers,  tha 
kidneys  only  sabaequently  communicate  with  the  areters,  which  aie  deve- 
loped sepaiately  in  the  middle  lamina  of  the  blastoderm,  and  tomunats  in 
the  pelvic  portion  of  the  allantoia. 

The  genital  organs  of  the  maU  and  female  offer,  at  the  commencement  of 
tiiur  development,  the  greatest  analogies.  Foe  a  certain  time  it  ia  impoasible 
to  distingoiah  the  sexes ;  so  that  some  authorities  propose  to  term  this  the 
"  indifferent "  state  of  the  genital  o^ans.  Afterwards  the  sexes  become  de- 
fined, and  at  this  stage  the  organs  may  be  studied  as  internal  and  extemaL 
The  indifferent  stage  h^ins  about  the  sixth  week,  when  then  appean  on 
the  lower  face,  and  near  the  inner  border  of  the  Wolffian  body,  a  small 
white  cord,  which,  in  keeping  this  position,  incressA  in  volume.  This  is 
the  genilal  gland,  which  is  fixed  to  the  body  by  folds  of  the  scions  mem- 
brane, and  is  composed  of  a  collection  of  young  cells  enclosed  in  an  envelope. 
The  development  of  this  gland  ia  coincident  with  the  formation  of  MiiUei't 
dud  or  the  genilai  canat,  which  lies  inside  and  in  front  of  the  Wolffian  duct. 
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Mullet's  duct  is  at  first  a  solid  cellular  column,  bnt  is  afterwaida  hollowed  oot 
into  a  cavity  ;  it  teiminatee  in  a  nl-de-iac  at  its  upper  extremity,  and  opena 
below  into  the  bladder,  near  the  Wolffian  duct  From  those  modifications 
of  the  genital  gland  and  the  ducts  of  Miiller,  it  results  that  the  Udkh  arifiea 
from  the  gland,  which  shortens  and  widens  a  little,  while  its  tissue  is  trano- 
formed  into  the  ivbttli  semimferi.  The  head  or  globus  major  of  the  ^ididyrmu, 
is  formed  by  the  middle  portion  of  the  Wolffian  body ;  the  laii  or  globtu 
mtjior,  the  vat  deferent,  and  the  ejaadatory  canal,  are  derived  &om  the  Wolf- 
fian duct.  lastly,  the  teMeida  tetninales  and  the  commencemeni  of  the  vreOm 
are  formed  by  the  posterior  extremity  of  the  ducts  of  Miiller,  which  joins 
the  niogenltal  einns — the  very  short  canal  commimicating  between  Uie 
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bladder  and  cloaca:  The  developed  testicle  lemains  in  the  abdominal  cavity, 
maintained  there  by  a  peritoneal  fold,  the  plka  gubemairix  ;  or  descends  by 
the  inguinal  canal  into  the  scrotonL  This  descent  is  preceded  by  the  appear- 
ance of  a  preparatory  strocture — the  gtJ)emaculum  testis — consisting  of  a 
central  axis  of  soft  gelatinous  substance  containing  many  nucleated  cells  and 
8arrounded*by  fibrous  tissue,  v^hich  soon  exhibits  the  striped  characteristics 
of  voluntary  muscle.  Some  of  these  fibres  spring  from  the  bottom  of  the 
scrotum  and  traverse  the  abdominal  ring,  while  others  arise  from  Poupart's 
ligament :  the  whole,  enclosed  by  connective  tissue  and  connected  by  a  fold 
of  peritoneum  to  the  psoas  muscle,  extending  to  the  testis.  This  gubema- 
culum,  in  shrinking  or  contracting,  draws  the  testis  below  the  kidney  to  the 
abdominal  ring,  where  it  rests  for  a  brief  space ;  after  which  it  reaches  the 
scrotum,  where  it  is  found  after  birth  with  the  remains  of  the  scrotal  part  of 
the  gubemaculunL  The  iliac  and  pubic  portions  of  the  muscular  tissue 
now  become  the  **  cremaster "  muscle,  while  the  sac  of  peritoneum  carried 
down  with  the  testicle  is  converted,  by  obliteration  of  the  neck,  into  the 
tunica  vaginalis  testis. 

In  soHpeds  the  testicles  do  not  usually  descend  into  the  scrotum  until 
ox  months  after  birth ;  when  one  or  both  do  not  appear^  as  sometimes 
happens  in  the  male  domesticated  animals,  and  remain  in  the  abdominal 
cavity  during  life,  the  gubemaculum,  or  what  corresponds  to  it,  is  reduced 
to  a  small  thin  cord,  without  a  trace  of  cavity,  and  showing  only  some  few 
pale  fibres  of  the  atrophied  cremaster  muscle.  In  the  foal  they  are  volumi- 
nous, and  somewhat  reddish  in  colour ;  they  are  occasionally  found  in  the 
scrotum  at  birth;  but  they  soon  ascend  into  the  abdomen,  to  redescend 
during  the  first  year.  With  some  animals,  however,  as  has  been  already 
mentioned,  and  far  more  frequently  with  the  Horse  and  Pig  than  any  others, 
the  testicles  remain  in  the  abdomen  during  life,  or  only  one  descends  to  its 
natural  situation.  When  they  remain  in  the  abdominal  cavity,  the  animal 
is  said  to  be  "  anorchid  "  or  ''  cryptorchid  f  and  it  has  been  shown  that, 
although  such  animals  have  the  sexual  propensity  well  marked,  yet  they  are 
unproductive ;  their  semen  does  not  contain  any  spermatozoa. 

When  one  testicle  has  migrated  to  the  scrotum,  leaving  one  in  the  abdo- 
men, the  Horse  is  ^'  monorddd/'  and  possesses  the  power  of  reproduction 
unimpaired. 

In  ruminants  the  testicles  are  small,  and  are  in  the  scrotum  at  birth, 
where  they  remain.  Sometimes  there  is  a  strange  malposition  of  the  testicles, 
and  especially  in  the  Pig ;  they  having  been  found  beneath  the  chin,  in  the 
flank,  and  elsewhere. 

In  the  female,  the  omry  is  derived  from  the  genital  gland,  whose  anatomical 
elements  are  disposed  so  as  to  form  the  stroma.  Graafian  follicles,  and  the  ova. 

In  foetal  solipeds  the  ovary  is  of  an  immense  size,  especially  about  the 
middle  of  gestation,  and  its  stroma  is  red  and  extremely  sofb.  In  other 
animals,  and  particidarly  ruminants,  this  disproportion  is  not  observed. 

The  Fallopian  tube  and  its- pavilion  are  formed  by  the  anterior  portion  of 
Hiiller^s  duct^  the  extremity  of  which  presents  a  small  linear  orifice.  The 
tiierus  and  vagina  arise  from  the  posterior  part  of  these  ducts,  which  approach 
each  other,  and  finish  by  amalg^unating  posteriorly  to  form  a  single  canaL 
This  fusion  originates  the  vagina  and  body  of  the  uterus,  the  two  diverging  por- 
tions of  the  ducts  comprised  between  the  point  of  union  and  the  Fallopian 
tabes  forming  the  uterine  comua.  The  uterus  and  vagina  are  at  first  con- 
tinuous and  without  any  sign  of  demarcation,  but  towards  the  sixth  month 
the  neck  of  the  uterus  b^[ins  to  become  apparent 
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The  external  organs  of  the  female  in  their  indiffeient  state,  domand  notice. 
The  intestine  terminates  ia  the  doaca,  a  cavity  into  whicti  not  onl;  this  tobe 
bat  also  the  bladder  entAra,  through  the  nrogenital  ainus.     This  amngement 
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ceases  eomevhat  suddenly,  bj  the  derelopment  of  a  transvene  septum  that 
divides  the  cavity  into  two  portions :  the  anal  opening,  and  the  urogenital 
orifice.  At  the  lower  end  of  the  latter  appeals  the  genital  tuherde,  the  nidi- 
ment  of  the  penis  or  clitoris,  and  which  b  Burroonded  by  cataneooa  ridgs» 
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— the  geiulal  foldt.     This  tubercle  increases  in  size,  and  is  traversed  by  « 
groove  or  fiesure  passing  from  behind  forward.     Up  to  this  time  the  sexes 
cannot  be  distinguished. 
The  male  sex  is  marked  by  the  rapid  development  of  the  genital  tubercle. 
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vhicb  becomes  the  penis,  whose  extremity  is  enlarged  to  constitute  the 
"glan&"  The  furrow  or  groove  is  closed  behind,  and  forms  the  uTethra; 
while  the  genital  folds,  meeting  tiach  othei  below  the  penis,  join  to  complete 
the  scrotum.  Owing  to  these  changes,  the  digestire  are  sepaiated  from  the 
nrino-geuital  organs,  and  the  urethral  canal  is  connected  with  the  bladder 
and  the  excretory  ducts  of  the  testicle. 

The  organs  in  the  female  also  soon  indicate  the  sex.  The  uri^enital 
sinus  forms  the  vulvular  cavity  or  veslUmle  of  ikt  vagina,  so  marked  in  the 
lower  animals.  The  genital  tubercle  becomes  the  clitoris — the  bomologue  of 
the  penis.  The  cutaneous  folds  constitute  the  laUa  of  the  vulva;  while  the 
genital  groove  ia  closed  at  one  part  of  its  extent  to  fomi  the  perineum.  The 
mamma,  appendages  of  the  generative  organs,  appear  in  the  early  months  of 
uterine  life,  and  the  teats  are  perforated  very  soon.  They  are  also  seen  very 
distinctly  in  the  male  fcetus  in  the  early  months. 

In  certain  malfonnations  of  the  generative  organs,  more  or  less  of  their 
primitive  conditions  are  retained  ;  the  most  frequent  of  these  malformations 
ia  beimaphrodism.  Examples  of  this  are  by  no  means  uncommon  among 
the  lower  animals,  and  the  annexed  drawing  gives  a  good  example  of  tba 
organs  of  a  hermaphrodite  goat,  with  the  male  parts  predominating.- 


Tig.  60. 

Qtrnu.  OaoiKB  ov  i  Heehapsboditb  Ooat,  thb  Hux  Pi 

a,  a,  TeaU* :  h,  b,  CombiuBtion  of  Epididrmii  with  AMomiiul  End*  of  Malleritn 
Dudi  :<£,•!,  Vim  Defanntu  ;  B,  Bod;  (^  Cbmu  ud  Tagina ; /,/,  Utoriae  C'oniuk; 
g,  g.  Fallopian  Tuba. 

SECTION  IV.-PEEI0D3  OF  DETELOPMEWT. 

Thna  &r  we  have  traced  the  development  of  the  young  creatuie  in  th& 

nteras  ;  but  as  our  description  may  appear  a  little  confused  from  our  having 

described  the  growth  of  individual  organs,  rather  than  the  ftntus  as  awhole. 

It  may  be  advisable  to  adopt  the  plan  of  dividing  this  bodily  development 
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into  periods,  which  will  also  g^ve  an  approximate  idea  of  its  age.  From 
•conception  to  maturity,  uteio-gestation  may  therefore  be  divided  into  seven 
periods  or  stages,  as  follows : — 

First  Period. — ^Towards  the  second  week  after  conception,  the  ovum  or 
germ  has  passed  from  the  ovary  into  the  uterus ;  it  is  then  about  a  line  in 
diameter  (one-twelfth  of  an  inch). 

Second  Period. — ^In  the  third  and  fourth  weeks  of  gestation  in  the  Mare, 
Buminants,  and  Pig;  the  third  wedc  in  Camivora;  there  appear  the  first 
traces  of  the  embryo,  and  the  head,  body,  and  limbs  can  be  diatingnished. 
Towards  the  twenty-eighth  day,  the  embryo  of  the  MJare  measures  about 
six  lines,  and  that  of  the  Cow  four  lines ;  that  of  the  Sheep  at  twenty^five 
days  is  four  and  a  half  lines ;  and  the  Bitch  at  eighteen  days  two  lines. 

Third  Period.— This  is  from  the  fifth  to  the  eighth  week  with  the  Maie 
and  Cow ;  the  fifth  to  the  seventh  with  the  Sheep  and  Goat ;  and  the  fourth 
to  the  sixth  with  the  Pig.  The  embryo  of  the  Mare  has  acquired  a  length 
of  rather  more  than  2  inches ;  that  of  the  Cow  If  inches ;  that  of  ths 
Sheep  and  Goat  H  inches ;  that  of  the  Pig  1}  inches;  and  that  of  the 
Bitch  11  to  12  Hues. 

Fourth  Period. — ^This  is  horn  the  ninth  to  the  thirteenth  week  with  the 
Mare ;  the  ninth  to  the  twelfth  with  the  Cow ;  the  seventh  to  the  eighth 
and  ninth  vrith  the  Sheep  and  Goat ;  the  sixth  to  the  eighth  with  the  Pig ; 
and  the  fifth  week  with  Camivora.  The  length  of  the  foetus  of  the  Mare  is 
6  inches ;  that  of  the  Cow  5^  inches ;  that  of  the  small  Buminants  3^  inches  ; 
that  of  the  Pig  3  inches ;  and  that  of  the  Dog  21  inches. 

Fifth  Period. — ^This  ei:tends  from  the  fourteenUi  to  the  twenty-second  week 
in  the  Mare ;  the  thirteenth  to  the  twentieth  in  the  Cow ;  the  tenth  to  the 
thirteenth  in  the  Sheep  and  Goat ;  the  eighth  to  the  tenth  in  the  Pig ;  and 
the  sixth  week  in  Carnivora.  At  this  stage  the  foetus  of  the  Mare  ia  about 
13  inches  long ;  that  of  the  Cow  12  inches ;  that  of  the  Sheep  and  Groat  6 
inches ;  that  of  the  Pig  5  inches  ;  and  that  of  the  Bitch  3|  indies. 

Siadh  Period. — ^From  the  twenty-third  to  the  thirty-fourth  week  jn  the 
Mare ;  the  twenty-first  to  the  thirty-second  in  the  Cow ;  the  thirteenth  to  the 
eighteenth  in  the  Sheep  and  Goat ;  the  eleventh  to  the  fifteenth  in  the  Pig ; 
the  seventh  to  the  eighth  in  Camivora.  The  foetus  of  the  Mare  in  this 
period  has  acquired  a  length  of  more  than  2  feet ;  that  of  the  Cow  is  about 
the  same  dimensions ;  the  foetus  of  the  Sheep  is  more  than  a  foot ;  that  of 
the  Pig  about  7  inches ;  and  that  of  the  Bitch  5  inches. 

Seimth  Period. — From  the  thirty-fiftJi  to  the  forty-eighth  week — ^up  to  par- 
turition, in  the  Mare ;  the  thirty-third  to  the  fortieth  in  the  Cow ;  the  nine- 
teenth to  the  twenty-first  in  the  Sheep  and  Groat ;  the  fifteenth  to  the  seven- 
teenth in  the  Pig;  the  ninth  week  in  the  Bitch ;  and  the  eighth  in  the  Cat. 

A  newly-born  foal  measures  about  3^  feet  long ;  a  calf  2  feet ;  a  lamb  l^ 
feet ;  a  pig  about  9  or  10  inches ;  a  puppy  6  to  8  inches ;  and  a  kitten 
about  5  inches. 

In  this  study  of  the  evolution  of  the  young  animal  in  viero^  one  cannot 
fail  to  be  struck  wich  the  slowness  with  which  development  progresses  for  a 
certain  period,  and  its  rapidity  afterwards.  The  slowness  in  grov^h  may  be 
accounted  for  by  the  extreme  minuteness  of  the  ovum  at  the  moment  of  im- 
pr^ination,  and  its  containing  within  itself  alone  the  elements  upon  which 
the  primary  steps  of  evolution  depend,  there  being  at  first  no  direct  connec- 
tion between  the  embryo  and  the  uterine  vessels.  The  parts  which  in  really 
grow  most  rapidly  in  tiie  early  period  of  gestation,  are  tiie  enveloping  mem- 
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bianes  and  the  fluids  they  contaixL  In  the  Sheep,  towaids  the  end  of  the 
first  quarter  of  gestation,  the  membranes  alone  weigh  horn  five  to  nine  times 
more  than  the  fcBtus ;  while  the  allantoic  and  amniotic  fluids  are  from  eight 
to  ten  times  as  heavy.  These  fluids  increase  in  an  absolute  manner  from  the 
commencement,  until  within  perhaps  a  short  time  of  parturition.  Bapid  at 
first,  towards  the  middle  period  their  secretion  abates,  and  then  begins  the 
more  active  development  of  the  foBtus,  with  a  relative  diminution  in  the  pro- 
portion of  the  fluids ;  until  about  the  end  of  the  fourth  month  they  only  re- 
present something  like  a  third  of  the  weight  of  the  foetus.  In  the  Sheep  a 
few  days  after  the  fifth  montb,  or  about  birth  time,  they  are  a  sixth  of 
the  weight  of  the  young  animaL 

The  development  of  the  fcetus  is  so  tardy  at  first,  that  the  fcBtal  lamb  at 
the  fortieth  day  has  scarcely  acquired  the  300th  part  of  the  weight  it  has  at 
birth ;  at  two  months  it  has  only  a  60th,  but  now  it  grows  more  rapidly ;  so 
that  at  the  expiration  of  the  fourth  month,  the  foetus  has  gained  more  than 
one-third  of  its  total  weight. 

The  inequality  in  the  growth  of  the  diflerent  oigans  is  also  very  notable ; 
those  whose  functions  are  most  required,  such  as  the  nervous  centres,  liver, 
etc.,  attaining  considerable  proportions  very  quickly.  The  hrain^  for  instance, 
aoon  acquires  a  marked  predominance  over  the  other  oigans.  In  the  foetus 
of  the  lamb  at  the  fifty-seventh  day,  the  proportion  of  the  entire  brain  to  that 
of  the  body  in  weight  is  as  1  to  15  ;  at  the  seventieth  day  it  is  as  1  to  55 ; 
and  at  birth  as  1  to  65.  At  mid-term  with  the  cal^  its  weight  is  to  that  of 
the  body  as  1  to  53,  and  at  birth  as  1  to  120. 

The  jptno/  cord  does  not  follow  the  same  progression  in  growth.  In  the  calf 
^  mid-term  it  is  only  the  421st  part  of  the  weight  of  the  foetus,  and  at  birth 
the  470th  part   In  the  lamb  at  birth,  it  is  equal  to  the  340th  part  of  the  body. 

The  hearty  which  appears  so  early,  is  more  voluminous  in  the  embryo  than 
towaids  the  termination  of  gestation  and  after  birth.    The  heart  of  a  calf  at 
snid-tenn  equals  125th  of  ^e  weight  of  the  body ;  that  of  a  lamb  at  birth 
the  120th ;  in  the  adult  bull  it  is  only  the  264th  part. 

The  hing$  have^  relative  to  the  total  bulk  of  the  foetus,  a  variable  weight 
according  to  age.  In  those  of  the  Sheep  at  fiftynsieven  days,  they  are  equal  to 
A  20th  part  of  the  weight ;  in  a  calf  at  mid-term,  the  33rd ;  in  another  at 
«ight  months,  the  34th ;  and  at  birth,  the  35th  and  55th ;  in  a  foal  a  little 
more  than  eight  and  a  half  tnonths,  they  were  the  33rd ;  in  lambs  and  goats 
at  birth,  they  averaged  firom  the  24th  to  the  61st  part  of  the  whole  weight. 

The  development  of  the  thymus  gland  also  varies  considerably  according  to 
age  and  species.  In  a  calf  at  mid-term,  its  weight  was  the  137th  part  of  the 
body ;  in  another  at  seven  months,  it  was  the  197th ;  in  a  foal  at  birth,  the 
sooth;  in  a  goat  at  the  same  period,  the  130th ;  and  in  a  lamb  eight  days 
after  birth,'  the  228th  part.  It  is  always  proportionally  more  voluminous  in 
jominants  than  solipeds,  and  in  them  and  the  Pig  it  extends  in  front  neady 
to  the  larynx.  In  the  Dog  it  does  not  get  beyond  the  anterior  mediastinum, 
and  is  small,  though  more  persistent  It  has  in  rare  cases  been  found  in 
Horses  more  than  three  years  old,  but  as  a  rule  in  the  adult  animal  it  is  only 
Kepiesented  by  a  small  and  variable  quantity  of  adipose  tissue. 

The  liver  is  extremely  voluminous  in  the  early  period  of  embryonic  and 
ioetal  life,  but  decreases  proportionately  as  gestation  approaches  its  close.     In 
the  foetus  of  a  lamb  at  the  fifty-seventh  day  it  has  been  found  equal  to  l-6th  of 
the  body  in  weight ;  in  calves  at  mid-term  and  birth  to  l-29th ;  with  the  foal 
at  birth  1-2 1st,  and  l-24th  in  lambs  at  the  same  period.  In  the  adult  horse  it 
iu8  been  found  to  represent  l-75th  of  the  total  weight,  and  l-83rd  in  the  ox. 
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The  intestines^  during  foBtal  life,  do  not  grow  in  length  so  as  to  attain  the 
proportionate  dimensions  they  offer  in  adult  life.  In  an  equine  foetus  of 
eight  or  nine  months,  the  small  intestines  measured  about  15  feet^  the  csecuin 
6  7-10  inches,  and  the  laige  intestines  3^  feet,  or  a  total  of  about  20  feet : 
about  l-5th  of  their  length  in  afber  life.  Shortly  after  birth  they  acquire 
l-3rd  the  length  to  which  they  attain  when  fully  developed.  The  calf  at 
mid-term  has  only  1-1 0th  the  length  of  the  adult  intestine :  being  only  six- 
teen times  the  length  of  the  body,  instead  of  twenty  times.  The  lamb  and 
kid  at  birth  have  l-3rd  of  their  intestines  complete  :  their  length  is  seventeen 
to  eighteen  times  the  length  of  the  body,  instead  of  twenty-seven  times  in 
adult  life. 

The  general  proportions  of  the  body,  and  especially  those  of  the  skeleton, 
are  not  in  foetal  life  what  they  are  after  birth.  The  bones  are,  relatively  to 
the  other  parts,  more  voluminous  as  a  whole,  and  notably  at  their  extremi- 
ties, than  in  the  adult.  The  limbs  in  particular,  and  this  more  so  in  solipeds 
and  ruminants,  have  attained  a  length  which  is  not  at  all  proportionate  to 
that  of  these  jMirts  when  their  growth  is  completed.  And  several  bones  of 
the  limbs,  such  as  the  radial,  tibial,  metacarpal,  and  metatarsal  bones,  are 
almost  fully  developed  in  their  dimensions  at  birth.  The  following  interest- 
ing table  exhibits  the  comparative  weight  of  the  different  bones  in  the  foal 
and  the  adult  horse. 

The  weight  is  given  in  grammes  (15*432  troy  grains). 


Sfbcisb. 


Foal  At  Birth- 
Foal  at  Birth- 
Foal  two  daji 
old 


Adttlt  Horae : 
large  Bize 


SECTION  y.— PHYSIOLOGICiX  PHENOMENA  IN  THE  F^ETUSu 

With  regard  to  the  physiological  phenomena  which  occur  during  foetal  life, 
we  cannot  presume  to  speak  in  detail  in  this  place.  It  is,  however,  interest- 
ing, and  perhaps  necessary,  to  allude  briefly  to  several  of  the  most  important,. 
in  order  to  complete  this  portion  of  our  subject. 

Nervous  Functions. 

The  development  of  the  nervous  functions  is  one  of  these  phenomena  worthy 
of  attention.  It  appears  certain  that  the  young  creature  is  formed  and  de- 
veloped without  the  direct  intervention  of  the  nervous  influence  of  the  parent,, 
as  there  is  no  communication  between  the  nerves  of  the  uterus  and  the  foetali 
envelopes ;  and  it  has  not  been  shown  that  there  are  nerves  either  in  tb& 
latter  or  yet  in  the  umbUical  cord.  The  progressive  animation  of  the  new 
creature  cannot^  therefore,  be  derived  from  immediate  nervous  propagation  or 
direct  extension  of  the  nervous  activity  from  the  mother  to  its  ofibpring ;  and 
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we  most  look  apon  this  animation  as  originating  in  the  embryo,  and  becom- 
ing developed  under  the  inflaence  of  inappreciable  causes.  At  the  very 
commencement  of  embryonic  life,  the  nervous  system,  which,  in  extra-uterine 
existence,  holds  under  its  control  the  organic  functions,  appears  now  to  have 
no  possible  influence  on  the  phenomena  that  gradually  manifest  themselves. 
The  primary  changes  in  the  ovum  occur  before  the  earliest  traces  of  the  ner- 
vous system  are  apparent ;  and  while  its  rudiments  are  forming,  those  of 
other  parts  are  also  being  developed.  Even  when  the  nervous  system  has 
attained  a  somewhat  considerable  growth,  it  does  not  appear  to  have  assumed 
those  controlling  powers  with  which  it  is  so  largely  endowed  at  a  subsequent 
period. 

In  the  homogeneous  plasma  of  the  ovum,  in  the  common  blastema,  coin- 
ddently  or  successively,  a  multitude  of  difiEerent  parts  are  being  formed  inde- 
pendently of  each  other,  as  if  each  contained  within  itself  the  why  and 
wherefore  of  its  formation  and  ulterior  perfecting.     The  nervous  system  itself 
seems  to  be  submitted  to  the  same  general  laws :  it  does  not  appear  to  be 
dependent  upon  any  other  part,  neither  does  any  part  depend  upon  it ;  even 
when  it  is  fully  formed,  the  phenomena  pertaining  to  growth  are  evidently 
effected  without  its  stimulating  intervention.     Besides,  it  is  well  known 
that  the  monstrosities  which  are  sometimes  seen  destitute  of  brain  and  spinal 
cord,  may  yet  reach  the  end  of  their  foetal  development.     True,  certain  facts 
have  appeued  to  demonstrate  that  the  formation  of  parts  was  dependent  on 
oenroos  action.     In  certain  monstrosities,  organs  have  not  become  developed 
when  the  nerves  which  should  have  been  distributed  to  them  were  absent ;  in 
others,  several  organs  have  become  fused  together  when  their  nerves  were 
similarly  sggregatod ;  while  an  organ  has  been  divided  into  fractions  corre- 
sponding to  the  accidental  development  of  its  nerve.    The  muscles  of  the 
posterior  part  of  the  body  of  the  foetus  of  the  Cow  and  Pig  have  been  ob- 
served to  be  absent  when  the  corresponding  portion  of  the  spinal  cord  was, 
with  its  nerves,  very  imperfectly  developed.     But  these  facts  do  not  prove 
that  the  absence  of  the  nerves  was  the  cause  of  the  non-development  of  the 
masdes ;  for  in  such  cases  there  is  a  correlation  between  the  non-formation 
of  the  nerve  and  the  absence  of  the  muscle ;  the  same  cause  which  has  hin- 
dered the  formation  of  the  one  in  a  certain  part  of  the  body  has  also  pre- 
vented the  growth  of  the  other  in  that  pail     And  the  same,  to  a  certain 
point,  with  the  relative  development  of  vessels  and  the  increase  of  the  parts  to 
which  they  are  distributed.     In  the  original  homogeneous  plasma,  there  were 
developed  the  diverse  elements  of  an  organ  at  the  same  time  as  its  vessels, 
and  the  force  which  created  the  connective,  nervous,  and  muscular  tissues^ 
created  also  the  elements  of  the  vessels — arteries,  veins,  and  capillaries :  they 
are  closely  related  to  each  other,  and  their  growth  goes  on  concurrently.     If 
the  vessels  do  not  carry  a  sufficient  supply  of  formative  material,  the  develop- 
ment of  the  part  is  tardy  or  ceases ;  and,  on  the  other  hand,  if  the  latter  from 
some  cause  becomes  feeble  and  cannot  assimilate  this  material,  the  vessels 
gndoally  cease  to  carry  it ;  consequently  both  become  atrophied  when  they 
cease  to  grow. 

When  the  nervous  system  has  arrived  at  a  certain  degree  of  development, 
it  begins  to  assume  its  functions ;  though  the  first  manifestations  of  its 
activity  are  very  obscure,  and  probably  limited  to  mere  tactile  impressions, 
evinced  by  movements  more  or  less  appreciable.  It  is  well  known  that  in 
the  pregnant  Mare  and  Cow,  after  their  ingestion  of  a  large  quantity  of  cold 
water,  the  foetus,  towards  the  end  of  the  second  third  of  gestation,  and  more 
paiticulaily  in  the  later  months,  executes  movements  which  are  at  times  so 
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maxked  that  they  can  be  felt  if  the  hand  is  applied  to  the  abdominal  parietei^ 
or  even  seen  in  the  i^on  of  the  flank.  It  is  yery  probable  that  these  anto* 
matic  or  reflex  moyements  may  piodace  torsion  of  the  umbilical  cord,  and  in 
this  way  become  a  predisposing  cause  of  abortion.  Colin,  having  had  ooca«- 
sion  to  lay  open  the  abdomen  of  a  living  pregnant  Maie  within  two  or  three 
months  of  parfcurition,  saw  the  foetus,  immediately  after  the  incision  in  the 
abdominal  waUs,  jumping  about  in  the  uterus  in  a  veiy  lively  manner  with- 
out any  external  stimulus  being  applied ;  it  moved  the  whole  of  its  body,  or 
withdrew  its  legs  or  bead  when  pinched  through  the  uterus  and  the  envelopes. 
In  a  quarter  of  an  hour  after  removal  from  these  and  the  mother,  it  no  longer 
moved.  The  human  foetus  at  five  months  has  been  seen  to  flex  and  extend 
its  limbs  when  removed  from  the  uterus. 

Towards  the  termination  of  gestation,  there  can  be  no  doubt  that  the  foetal 
movements  are  somewhat  energetic,  for  at  tins  period  the  foetus  changes  its 
position  preparatory  to  passing  through  the  pelvi&  Thus  the  young  soliped, 
during  the  whole  of  its  intra-uterine  existence,  lay  with  its  abdomen  turned 
upwards  and  the  posterior  limbs  lodged  in  the  largest  of  the  two  comua ; 
but  it  now  turns  over  on  its  beUy,  with  the  legs  downwards  and  the  umbiliral 
cord  passing  across  one  of  its  sides. 

The  movements  connected  with  degltUiium  also  appear  to  be  performed  at 
an  early  stage  of  development,  for  some  of  the  hairs  which  are  so  often  ob- 
served in  notable  quantity  floating  in  the  amniotic  fluid,  have  been  discovered 
in  the  foetal  stomach. 

AbsorpUofk 

The  phenomena  of  absorption  play  a  considerable  part  in  the  development 
of  the  young  animaL  As  soon  as  the  microscopic  ovule  reaches  the  uteros, 
its  vitelline  envelope  or  pellucid  zone  becomes  studded  with  delicate,  hair- 
like prolongations — ^villosities  without  vessels — which,  steeped  in  the  fluid 
thrown  out  on  the  uterine  surface,  transmit  this  to  the  laminte  of  the  blasto- 
derm. At  first  this  absorbent  suHace  is  very  small,  and  the  growth  of  the 
embryo  is  consequently  alow;  nevertheless,  this  trifling  absorption  is  sufficient 
to  increase  the  ovule  to  forty  or  fifty  times  its  original  volume  before  the 
blastodermic  laminae  and  the  germinative  space  are  completed. 

Later,  when  the  umbilical  vesicle  is  formed  at  the  expense  of  the  vascular 
and  mucous  laminae,  its  vessels  absorb  the  soluble  matters  that  are  added  to 
the  mass  of  elements  necessary  for  the  growth  of  the  embryo.  And,  finally, 
when  the  chorion  is  at  last  orgamsed,  and  furnished  with  its  myriads  of  vascu* 
lar  papillae  in  the  form  of  disseminated  or  agglomerated  placentulae,  absorp- 
tion goes  on  with  exaggerated  activity  over  the  whole  uterine  surface  and 
texture,  in  order  to  supply  all  the  nutrition  required  for  the  now  rapid  de- 
velopment of  the  foetus. 

Tbe  nutritive  elements  are  absorbed  by  the  vessels  of  the  placental  villo* 
sities,  transformed  into  blood,  and  conveyed  to  the  young  creature  by  the 
umbilical  veins.  This  extra-foetal  absorption  is  supplemented  by  that  which 
is  taking  place  in  the  fluid  of  the  envelopes,  and  also  in  the  organs  and 
tissues  of  the  foetus  itsel£  It  is  certain,  however,  that  the  placental  absorp- 
tion is  by  fiar  the  most  important,  and  that  the  rapid  development  of  the 
foetus  is  mainly,  if  not  altogether,  due  to  the  nutritive  elements  obtained 
there;  while  it  is  not  improbable  that  the  amniotic  fluid  found  in  the 
stomach  and  intestines  may  act  as  a  dilator  of  these,  modify  the  action  of 
the  bile  accumulated  in  the  latter,  and  perhaps  yield  a  small  amount  of 
nutriment :  though  it  must  be  remembered  that  it  does  contain  much  of  the 


0HANGM8  IN  THE  OVUM.  1H 

sntritioos  elements^  and  that  the  foBtns,  which  is  tmpiOTided  with  a  mouthy 
and  therefoie  cannot  swallow,  is  nevertheless  as  well  developed  as  one  that 
does  ingest  this  fluid. 

Nvifition, 

It  has  heen  shown  that  the  foetal  vascular  system  is  quite  distinct  from 
that  of  the  mother,  the  isolation  of  the  two  systems  heing  complete,  and 
only  hrought  into  contact*at  the  placenta  or  placentuka.  There  the  maternal 
blood  is  conveyed  by  certain  arteries  into  particular  sinuses  or  receptacles 
of  the  uterus  contuning  the  ultimate  radicles  of  these  vessels,  which 
emeige  into  veins ;  while  the  foetal  vessels,  extremely  attenuated,  dip  down 
into  these  receptacles  and  are  bathed  in  the  blood  of  the  parent,  as  the 
"giUs"  or  bianchise  of  aquatic  creatures  are  in  the  water  in  which  they  live. 
Bat  the  actual  blood  of  parent  and  ofE»pring  never  meet :  they  are  only 
biOQght  into  indirect  contact ;  and  between  them  are  the  thin  coats  of  ves* 
mIs,  basement  membranes,  and  cells.  This  indirect  contact  is  sufficient  to 
pemiit  the  venous  fcetal  blood  to  become  arterial,  by  enabling  it  to  part  with 
its  carbonic  add,  and  also  to  get  rid  of  excrementitious  matter  derived  from 
the  difierent  processes  connected  with  the  growth  of  the  foetus,  and  whose 
letention  in  the  blood  of  the  young  creature  would  doubtless  be  a  source  of 
injury  to  it.  This  arrangement  of  the  two  systems  of  vessels  also,  as  has  just 
been  said,  allows  certain  nutritious  elements  of  the  maternal  blood — its  fluid 
portion  only — to  be  taken  up  into  the  system  of  the  foetus.  In  this  way,  as 
has  been  pointed  out,  these  vascular  rootlets  of  the  placenta  closely  correspond 
to  the  villi  of  the  mucous  membrane  of  the  intestines ;  and  the  analogy  is 
rendered  more  complete  when  we  know  that  the  nutrient  material  is  selected 
and  prepared  by  two  sets  of  ceUs,  one  of  which — the  maternal — ^transmits  it 
to  the  other — the  foetal — ^in  the  same  manner  as  the  epithelial  cells  of  the 
intestinal  villi  seem  to  take  up  and  prepare  the  nutrient  matter  that  is  des- 
tined to  be  again  assinoilated  by  the  cells  which  float  in  the  circulating  fluid. 
Ko  other  communication  between  the  two  vascular  systems  exists ;  and  the 
&ct  that  the  blood  corpuscles  of  each  are  different  in  size,  conclusively  de- 
monstrates that  they  must  be  distinct.  Nevertheless,  the  special  function 
of  the  placenta,  and  the  intimate  relation  existing,  through  it,  between  the 
flaids  of  parent  and  oflspring,  renders  it  evident  that  the  maternal  blood  may 
become  impregnated  with  substances,  or  impressed  with  attributes,  which 
iriil  afiiect  the  development  or  modify  the  constitution  of  the  foetus ;  while 
pernicious  matters  generated  in  the  latter,  may  prove  more  or  less  noxious 
to  the  mother. 

In  order  that  the  nutritive  matters  absorbed  by  the  placental  villi  may 
reach  the  foetus  and  be  circulated  in  its  body,  it  is  necessary  that  a  determin- 
ing and  regulating  power  should  be  brought  into  play  at  an  early  period  in 
the  existence  of  the  foetus.  This  power  appears  with  the  formation  of  the 
contractile  organ  which  has  been  named  the  hearU  From  the  moment  when 
this  important  oigan  appears  in  the  form  of  a  cylindrical  tube  at  the  com- 
mencement of  embryonic  life,  it  dilates  and  contracts  alternately,  first  to 
receive  the  venous  blood,  and  then  to  propel  it  into  the  arteries. 

The  fluid  which  is  at  first  received  and  propelled  by  the  heart  is  trans- 
parent, colourless,  and  destitute  of  morphological  elements,  and  the  organ 
itself  exists  in  its  most  primitive  form.  As  has  been  stated,  the  situation  of 
the  heart  and  the  course  of  the  principal  trunks  of  the  vascular  area^  are  early 
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Tisible,  and  are  marked  by  the  peculiar  disposition  of  the  aggregations  of 
cells  firom  which  these  oigans  are  to  be  developed.  It  was  shown  that 
whilst  the  outer  portions  of  these  aggregations  were  transformed  into  the 
toaUs  of  the  respective  cavities,  the  inner  portions  appeared  to  deliquesce,  and 
partly  to  remain  as  isolated  cells  floating  in  the  resulting  fluid.  These  iso- 
lated cells  are  supposed  to  be  the  first  blood  corpuscles.  They  are  laige, 
colourless,  vesicular,  spherical  cells,  full  of  yeUowish  particles  of  a  substanoe 
like  &tty  matter.  Many  of  these  particles  are  quadrangular  and  flattened, 
and  have  been  called  steaiine-plates,  though  their  composition  is  not  ascer- 
tained ;  each  cell  has  a  centred  nucleus,  which  is  not  at  fiist  very  distinct, 
and  the  development  of  these  embryo-cells  into  the  complete  form  of  coxpuscles 
is  effected  by  the  gradual  deanng-up,  as  if  by  division  and  liquifaction,  of  the 
contained  particles,  the  acquirement  of  blood  colour  and  of  the  elliptical 
form,  the  flattening  of  the  cell,  and  the  more  prominent  appearance  of  the 
nucleus. 

In  tracing  the  development  of  the  red-corpuscles  of  the  blood,  it  is  found 
that  at  first  their  nuclei  have  no  envelope,  but  contain  nucleoli ;  that  they 
present  all  the  characters  of  pale  elementaiy  cells,  whilst  they  are  so  numerous 
as  to  give  the  blood  a  whitish  hue.  When  more  fully  developed  they 
acquire  a  cell  and  a  reddish  tint,  and  at  a  later  stage  are  circular,  thick  and 
disc-shaped,  full-coloured,  and  about  l-2500th  of  an  inch  in  diameter ;  their 
nuclei  are  central,  circular,  very  little  prominent  on  the  surflBu^e  of  the  cell, 
and  apparently  slightly  granular  or  tuberculated. 

When  the  Hver  begins  to  be  formed,  the  multiplication  of  blood-cells  in 
the  entire  mass  of  the  blood  ceases,  and  in  a  short  time  all  trace  of  the  de- 
velopment of  the  red  from  the  original  colourless  formative  cells  is  lost ; 
whilst,  on  the  other  hand,  there  takes  place  in  the  vessels  of  the  liver  a  new 
production  of  colourless  nucleated  cells,  which  are  fonned  around  free  nuclei, 
and  which  undeigo  a  gradual  change,  by  the  production  of  colouring  matter 
in  their  interior,  into  red  nucleated  cdls.  This  new  formation  of  blood 
corpuscles  in  the  liver  continues  to  take  place  during  the  whole  period  of 
foBtal  life;  but  whether  these  nucleated  cells  themselves  undergo  trans- 
formation into  the  non-nucleated  discs  which  constitute  a  gradually  increasing 
proportion  of  the  corpuscular  components  of  the  blood  during  the  latter 
period  of  embryonic  life,  or  whether  these  are  formed  only  by  the  metamor- 
phosis of  lymph-corpuscles,  has  not  yet  been  determined. 

From  the  manner  in  which  the  circulation  is  carried  on  during  foetal  life, 
and  which  has  been  adverted  to,  it  is  seen  that  the  chief  propelling  power  is 
centred  in  the  right  side  of  the  heart;  the  force  of  the  left  heart  being  mainly 
spent  in  effecting  a  due  supply  of  blood  to  the  head  and  upper  extremities. 
And  the  structure  of  the  heart  proves  this  to  be  the  case,  for  the  walls  of  the 
right  ventricle  have  been  found  as  thick  as  those  of  the  left ;  while  the  walls 
of  the  right  auricle  are  even  thicker  and  more  muscular  than  those  of  the  left 
auricle  :  a  condition  which  persists  for  a  short  time  after  birth. 

The  isolation  that  exists  in  the  two  circulatory  systems,  might  lead  to  the 
inference  that  there  was  no  relation  between  the  contractions  of  the  heart  in 
the  foetus  and  those  of  the  maternal  organ,  and  experience  proves  this  to  be 
the  case.  Kaegel6  has  noted  that  there  is  no  relation  between  the  beats  of 
the  heart  of  the  human  foetus  and  those  of  its  mother^s  heart  By  auscul- 
tation he  was  able  to  distinguish  the  two  sounds  of  the  foetal  heart,  and  found 
it  beat  on  an  average  135  times  per  minute  :  never  more'than  180,  nor  less  than 
90  ;  and  he  remarked  that  the  beats  were  sensibly  the  same  from  four  and  a 
half  months  when  they  are  first  perceptible,  until  birth.    And  HoUmann,  in 
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lesorting  to  the  same  mode  of  investigation  in  Cows,  ascertained  that,  in  one 
"which  was  advanced  eight  and  a  half  months  in  pregnancy,  and  whose  pulse 
was  64  per  minate,  the  foetal  heat  was  124  ;  in  another  Cow,  hut  which  was 
]]],  the  pulse  was  &om  70  to  112,  while  that  of  the  foetus  was  113  to  128. 

Colin  opened  a  living  Maie  which  had  heen  pregnant  for  nine  or  ten 
months,  and  a  Cow  whose  gestation  dated  ahout  three  months.    When  the 
vteniB  of  the  Mare  was  opened,  and  the  contained  envelopes  incised  to 
extract  the  foetus,  the  latter  moved  actively  and  respired  deeply,  though  at 
xaie  intervals.     The  umhilical  arteries  and  vein  yielded  some  hlood,  firom  the 
small  punctures  made  through  their  walls  ;  the  first  throhhed  with  a  certain 
amount  of  force,  and  the  puXsations  were  rapid.    When  the  cord  was  divided 
and  tied,  the  foetus  appeared  to  he  dead  :  there  were  no  more  spontaneous 
movements,  and  the  respiration  had  ceased.    The  thorax  and  the  ahdomen 
irere  now  thrown  open,  and  it  was  observed  that  the  heart  contracted  spon- 
taneously and  strongly,  and  the  pulsations  of  the  aorta  and  umbilical  arteries 
could  he  very  distinctly  felt.    At  first  the  contractions   of  the  auricles 
z^l^ularly  alternated  with  those  of  the  ventricles,  as  in  a  normal  condition ;  but 
soon,  aa  occurs  in  expiring  animals,  the  auricles  contracted  several  times  for 
one  contraction  of  the  ventricles,  as  if  it  required  several  systoles  of  these  to 
fill  the  ventricular  cavities.     At  each  contraction  the  auricles  diminished 
much  in  volume,  became  nearly  empty,  and  looked  very  pale,  but  assumed 
their  reddish-violet  colour  again  during  their  diastole.     At  last  the  rhythmical 
movements  became  altogether  perverted;  the  auricles  ancf  ventricles  con- 
tracted simultaneously  and  quickly,  but  more  and  more  feebly,  and  finally 
ceased  altogether  half  an  hour  after  the  thorax  had  been  opened.     The  Cow 
in  which  the  foetal  circulation  was  studied,  had  its  flank  widely  incised,  and 
one  of  the  comua  of  the  uterus  withdrawn  through  the  opening.     Some  of 
the  placentuliB  were  removed  with  difficulty  from  their  cotyledons,  and  both 
bled  a  good  deaL    When  the  umbilical  cord  was  exposed,  the  beating  of  its 
Teiy  tense  arteries  could  be  distinctly  felt ;  and  when  compressed,  these 
enlai^ged  between  the  foetus  and  the  point  where  the  pressure  was  applied. 
On  removing  the  foetus  from  the  uterus,  it  did  not  make  any  perceptible 
movement,  but  then  it  was  only  three  or  four  months  old.    The  thorax 
having  been  i>pened,  the  action  of  the  heart  was  observed  to  reeemble  that  of 
the  o&er  foetus ;  there  were  31  pulsations  in  the  first  minute,  18  in  the 
third,  11  in  the  fourth,  and  21  in  the  fifth.     The  beats  ceased  in  about 
twenty-five  minutes.     In  these  two  experiments,  as  well  as  in  others  made 
on  smaller  animals,  M.  Colin  found  it  impossible  to  perceive  any  difference 
in  colour  between  the  blood  of  the  umbilical  arteries  and  that  of  the  veins, 
both  fluids  showing  a  tint  intermediate  to  that  of  the  arterial  and  venous  blood 
of  the  adult. 

Secretion. 

With  regard  to  secretion  in  the  foetus,  it  is  worthy  of  remark  that  several 
glandular  structures  at  an  early  period  and  during  foetal  life  exhibit  a 
remarkable  d^ree  of  activity ;  and  more  especially  is  this  the  case  with  those 
of  the  stomach  and  intestines,  the  liver,  the  mucous  membrane  of  the  air- 
passages,  and  the  kidneys.  The  glands  of  the  mouth  and  oesophagus  only 
inmiah  the  mucus  that  covers  the  membrane  lining  these  parts,  but  it  is  not 
long  before  the  stomach  is  filled  with  a  white  or  colourless  viscid  fluid,  in 
which  is  a  large  proportion  of  epithelial  ceUs  and  nuclei.  Colin  has  found 
as  much  as  229  grammes  of  this  fluid  in  the  stomach  of  a  foal  at  birth,  from 
150  to  180  in  lambs  at  the  same  period,  200  to  300  in  calves  towards  the 
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xniddle  of  gestation,  and  500  to  600  in  thoee  at  birth.  It  is  neutnl  or 
slightly  alkaline,  and  contains,  more  especially  in  the  foetuses  of  solipeds  and 
rominants,  a  yery  laige  proportion  of  sugar,  vith  mucine  and  salts.  This 
fluid  can  scarcely,  however,  be  looked  upon  as  a  gastric  secretion,  but  rather 
as  a  mixture  of  this  with  the  amniotic  liquid  swallowed  by  the  foetus ;  and  it 
appears  certain  that  though  the  mucous  glands  are  active,  yet  that  those 
which  elaborate  the  pepsine  are  inactive.  The  stomach  of  a  foetal  calf  twenty 
weeks  old,  digested  for  eight  days  in  milk  at  a  temperature  of  20  degrees 
(Cent),  transformed  that  fluid  into  a  gelatinous  mass,  but  did  not  ooagi^ 
late  it. 

The  secretory  function  of  the  pancreas  is  so  obscure,  that  it  has  not  yet  been 
determined. 

The  biliary  secretion  soon  appears,  and  is  remarkably  abundant.  In  the 
foetus  of  the  Cow  at  birth,  a  small  quantity  of  clear  bile  having  a  slight 
greenish  tint  is  found  in  the  gall-bladder ;  and  at  the  fourth  month  of  gesta- 
tion, the  large  intestines  of  this  creature  and  the  foetus  of  solipeds  are  filled 
with  meconium,  which  is  recognisable  through  the  walls  of  the  tube  by  its 
green  hue.  The  foetal  bile  becomes  thicker  and  deeper-coloured  as  birth  ap- 
proaches ;  it  is  insipid  and  alkaline.  M.  Lassaigne  analysed  that  of  the 
ioetus  of  a  Cow  six  months  old,  and  found  two  colouring  matters,  mucus,  the 
carbonate  and  chloride  of  sodium  and  phosphate  of  lime,  but  no  picromeL 

Mixed  with  the  fluids  thrown  out  by  the  intestines  and  the  other  mattes 
entering  them,  it  forms  the  meconium,  which  is  composed,  according  to 
Simon,  of  cholesterine  16,00;  extractive  matter  and  biliary  resin  10,40; 
caseous  matter  34,00;  picromel  6,00;  green  colouring  matter  4,00;  and 
epithelium,  mucus,  albumen  26,00.  This  meconium  is  scanty  in  the  first 
periods  of  foetal  life,  and  has  been  found  to  be  white  in  foetuses  destitute  of 
a  liver,  as  well  as  in  others  whose  intestine  was  obliterated  below  the  entrance 
of  the  biliary  duct.  It  is  very  consistent  and  plentiful  in  the  intestines  at 
birth.  In  those  of  a  foal  whose  stomach  contuned  229  grammes  weight  of 
the  white  viscid  fluid  above  mentioned,  there  was  found  216  grammes  of 
greyish  meconium  in  the  small  intestines,  and  559  of  green  in  the  huge 
intestines.  This  product  is  frequently  expelled  in  certain  quantities  towards 
the  end  of  gestation,  and  is  found  in  the  liquor  amnii,  which  owes  its 
yellow  colour  to  its  presence  ;  it  is  swallowed  with  this  fluid,  and  is  theii 
observed  in  small  masses  in  the  stomach. 

The  liver  appears  to  be  engaged,  during  foetal  life,  in  the  depuration  of  the 
blood,  as  appears  from  this  accumulation  of  meconium,  which  is  chiefly 
altered  bile ;  but  at  the  same  time,  as  has  been  stated,  it  is  serving  as  a 
blood-making  organ,  and  this  is  probably  its  principal  function  before  birtL 

The  secretion  of  urine  is  somewhat  active  during  intra-uterine  life,  and 
appears  to  be  effected  by  the  Wolffian  bodies  before  the  kidneys  begin  to  act 
It  is  not,  however,  until  the  end  of  gestation  that  a  notable  quantity  of  urine 
is  found  in  the  bladder,  and  urea  in  the  allantoic  fluid  of  the  Cow.  It  is 
certain,  however,  that  this  fluid  is  not  altogether  the  urine  of  the  foetus,  as 
its  proportion  is  relatively  larger  at  an  early  epoch  of  foetal  life,  and  the  com- 
munication betweeen  the  bladder  and  allantois  is  more  limited  towards 
parturition. 

With  regard  to  the  function  of  the  thyroid  and  thymus  ''glands,"  as  they 
have  been  termed,  and  the  spleen  and  supra-renal  capsules,  during  foetal  life, 
there  is  but  little  positively  known.  It  appears,  however,  to  be  admitted 
that  the  office  performed  by  these  ductless  or  vascular  glands,  is  to  restore  to 
the  circulating  current  any  substances  which  they  may  withdraw  fxx>m  it,  and 
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that  their  action  is  subsidiary  to  the  process  of  sanguiEcation  ;  being  exer- 
cised, perhaps,  chiefly  upon  that  portion  of  the  nutrient  materials  which  did 
not  pass  through  the  absorbent  system  when  first  introduced,  but  was  taken 
up  directly  by  the  bloodvessels. 

SECTION  VL— WEIGHT  AND  DIBCENSIONS  OF  THE  FCETUS  AT   BIBTH. 

The  various  phenomena  connected  with  development  having  been  com- 
pleted, so  far  as  uterine  existence  is  concerned,  it  may  be  useful  to  note 
what  has  been  ascertained  with  regard  to  the  weight  and  dimensions  of  the 
loetus  at  birth  :  the  latter  being  of  much  importance  from  an  obstetrical 
point  of  view,  though  it  is  a  subject  which  has  not  received  all  the  attention 
it  merits  from  veterinary  obstetnsts. 

With  regard  to  toeightf  we  find,  as  might  be  expected,  that  this  varies 
considerably,  according  to  the  size,  breed,  and  condition  of  the  parents,  and 
other  circumstances  which  more  or  less  influence  growth^ 

For  the  Horse  species,  Boussingault  estimated  that  foals  from  parents 
weighing  from  400  to  500  kilogrammes,  weighed  at  birth  51  kilogrammes.* 
According  to  a  table  drawn  up  by  Saint-Cyr,  it  appears  that  a  foal  at  birth 
nay  vary  in  weight  from  30  to  60  kilogrammes,  according  to  breed  and 
initividual  pecuHarities ;  though  between  38  to  42  kilogrammes  may  be 
accepted  as  the  average  weight. 

With  regard  to  the  Bovine  species,  Tisserant  has  stated  that  calves  weigh 
at  birth  from  one-thirteenth  to  one-sixteenth  of  the  weight  of  the  Cow ; 
whereas  Hiedesel  gives  it  as  one-tenth.  Magne  mentions  that  calves  vary 
between  20,  25,  45,  and  50  kilogrammes.  Saint-Cyr  alludes  to  the  obser- 
vations made  at  the  Agricultural  School  of  Saulsie,  France,  where  Cows  of 
the  Ayrshire  breed  were  chiefly  kept.  The  animals  were  maintained  in  good 
condition  all  the  year  round,  and  though  they  were  only  middle-sized,  theii 
weight  varied  between  400  and  650  kilogrammes.  The  Cows  were  regularly 
weighed,  as  were  the  calves  immediately  after  birth,  and  the  register  for  1868 
gave  the  following  results.  The  weight  varied  from  31  to  35  kilogrammes — 
the  average  being  32^  kilogrammes.  The  males  were  a  little  heavier  than 
the  females.  In  twenty-eight  instances,  the  average  weight  of  the  calf  com- 
paied  with  that  of  the  cow  was  as  2  to  31. 

The  average  weight  of  one  hundred  lambs  weighed  at  the  Alfort  pens,  is 
given  by  Magne  as  about  4  kilogrammes  for  both  sexes.  The  males  were 
heaviest. 

With  regard  to  dimensions^  Saint-Cyr  justly  regrets  the  paucity  of  obser 
vations  which  have  been  made  on  this  important  point.  It  is  of  course  well 
known  thai,  in  a  general  way,  the  foetus  is  larger  than  the  pelvic  opening 
through  which  it  has  to  pass  at  birth,  but  we  have  to  ascertain  how  much 
laiger  it  is  than  that  canal,  and  what  is  the  amount  of  reduction  in  volume 
to  which  it  has  to  submit  in  passing  the  outlet  of  the  pelvis.  Eainard  merely 
states  that  some  measurements  he  had  made,  gave  the  diameter  of  the  thorax 
•of  calves,  from  withers  to  sternum  (vertical)  as  from  10^  to  11  inches  ;  and 
the  diameter  from  side  to  side  (transversal)  as  6^  to  7  inchea  Saint-Cyr, 
anxious  to  arrive  at  some  definite  conclusion  in  the  matter,  in  order  the  better 
to  understand  the  mechanism  of  natural  parturition,  as  well  as  to  gain  a 
knowledge  of  how  to  surmount  the  difficulties  of  protracted  labour,  under- 
cook some  researches  in  this  direction.     His  object  was  to  ascertain  the 

*  The  kilogramme  is  equal  to  2*205  poondi  AToirdupoiB. 
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depth  and  width  of  the  chest,  and  width  of  cioap  of  the  foetoSy  these  being 
the  dimensions  which  it  is  most  important  to  compare  with  the  different 
diameters  of  the  pelvis  of  the  mother,  so  as  to  undexstand  how  the  former 
may  accommodate  themselves  to  the  latter.  He  gives  the  name  of  sUmo-dorsal 
line  to  the  vertide  measniement  taken  from  the  summit  of  the  highest  dozsal 
spines  to  the  sternum,  and  hiscapuMifumeral  line  to  the  distance  measured 
^m  one  scapulo-humeial  articulation  to  the  other ;  while  the  bicoxo-femoral 
line  is  the  measurement  of  the  croup  from  one  coxo-femoral  articulation  to 
the  other.  From  the  measurements  in  the  Hoise  species^  we  find  that  a  Mare 
measuring  a  trifla  over  fifteen  hands  in  height^  and  whose  pelvis  was  neariy 
nineteen  inches  in  width,  brought  forth  a  foal  weighing  slightly  less  than 
thirty  pounds,  and  whose  stemoHlorsal  measurement  was  nearly  twelve  inches 
biscapulo-humeial  line  1\  inches,  and  biooxo-femoial  line  nearly  8  inches 
The  other  measurements  of  Mares  and  foals  yielded  similar  results,  and  give 
an  idea  of  the  expulsive  efforts  the  uterus  must  make  to  expel  the  footna. 
In  the  case  first  cited,  it  may  be  aduiitted  that  the  pelvis  of  the  Mare  had, 
approximately,  the  following  dimensions  :  inlet  of  the  pelvis — sacro-pubic 
diameter,  9  inches ;  inlet  of  the  pelvis — ^bi-iliac  diameter,  8f  inches.  In 
comparing  these  dimensions  with  those  of  the  foal  to  which  it  gave  birth,  it 
is  obvious  that  the  biscapulo-humeral  and  bicoxo-femoral  diameters  of  the 
latter  could  be  easily  accommodated  by  the  bi-iliao  diameter  of  the  mother, 
as  they  are  less  by  1^  and  f  inch ;  but  it  is  not  the  same  with  regard  to  the 
sacro-pubic  diameter,  whidi  is  less  by  nearly  three  inches  than  the  sterno- 
dorsal  line  of  the  foetus.  It  is  therefore  evident  that  in  order  to  pass  through 
the  pelvis,  this  line  must  be  diminished  at  least  by  three  inches. 

With  regard  to  the  Bovine  species,  nine  Cows  were  tabulated.  The  firsl^ 
the  smallest,  was  llf  hands  high,  and  the  width  of  the  croup  18^  inches  ; 
the  weight  of  the  foetus  was  about  sixty-two  pounds,  the  stemodorsal 
diameter  10}  inches,  the  biscapulo-humeral  6^  inches,  and  the  bicoxo* 
femoral  7^  inches.  Another  Cow  was  12}  handa  high,  the  width  of  croup 
18^  inches;  the  weight  of  the  foetus  was  about  seventy-three  pounds,  the 
stemo-dorsal  diameter  10}  inches,  the  biscapulo-humeral  6  inches,  and  the 
bicoxo-femoral  8^  inches.  With  a  Cow  12f  hands  high,  and  croup  18 
inches  in  width,  which  had  experienced  a  protracted  aecoti/chmmt  m  conse- 
quence of  the  size  of  tie  calf,  and  which  had  aborted  the  previous  year,  the 
weight  of  the  foetus  was  sixty-six  pounds,  the  stemo-dorsal  diameter  15  inches^ 
the  biscapulo-humeral  7f  inches,  and  the  bicoxo-femoral  8}  inches. 
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CHAPTER  V. 

Gtestation. 

GssTATiON,  or  pregnancy,  comprises  the  period  during  which  the  female 
animal  carries  its  young  while  this  is  undergoing  development.  Its  considera- 
tion is  of  much  moment,  and  we  will,  with  regard  to  it,  study  it  in  this 
chapter  from  a  normal  physiological  point  of  view :  noticing  the  anatomical 
and  functional  alterations  attending  it,  the  mode  of  recognising  it,  its  duration 
in  various  species  of  animals,  and  the  exceptional  departures  from  the  usual 
law,  with  respect  to  the  number  of  young  produced. 
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SECnOK  L— MODIFICATIONS  IN  THE  ITTBEUS  DURING  PEBGNANGT. 

With  the  development  of  the  foetus,  the  ulems  undergoes  important  anato- 
mical and  phjBiological  modifications,  while  the  system  of  the  mother  also 
participates  more  or  less  generally  in  the  phenomena  which  mark  the  period 
of  gestation.  The  modifications  and  phenomena  are  worthy  of  attentive 
notice,  not  only  from  the  importance  they  hold  with  regard  to  the  reproduc- 
tion of  animals,  but  also  from  the  practical  issues  involved  in  the  study. 

The  anatomical  changes  in  the  uterus  are  those  relating  to  its  volume^  struC' 
iure^  form,  sUiuUion,  and  directioru  « 

Volume. 

With  regard  to  volume^  we  have  seen  that  during  and  after  copulation  the 
uterus  is  congested,  and  that,  when  conception  has  taken  place,  the  thin  pulpy 
secretion  corresponding  to  the  decidua  of  the  human  female  covers  its  in- 
ternal surface.  The  vessels,  distended  with  blood,  gradually  enlarge  to  a 
great  size :  from  the  smallest  to  the  largest  forming  most  intricate  and  beautiful 
plexuses  on  and  in  the  texture  of  the  oigan.  The  coats  of  the  arteries  are 
thickened  to  compensate  for  their  distention,  and  the  additional  labour  they 
have  to  perform ;  while  the  veins  are  still  more  enlarged  in  calibre.  The 
lymphatics  are  likewise  augmented  in  number  and  dimensions ;  and  the 
nerves,  which  were  comparatively  small  in  the  unimpregnated  state,  enlarge 
and  anastomose  so  freely  as  to  compose  «l  network  similar  to  that  of  the 
vessels — the  increase  taking  place  in  the  nerve  termina,  not  in  the  nerve 
substance. 

These  changes  add  to  the  thickness  and  density  of  the  uterus ;  but  there 
are  others  still  more  remarkable.  While  the  organ  is  increasing  in  volume, 
becoming  rounder,  acquiring  a  greater  capacity,  and  its  cervix  widening,  its 
proper  strttciure  is  exaggerated  to  an  extraordinary  degree.  This  exaggersr 
tion,  however,  does  not  occur  equally  throughout ;  it  is  most  marked  in  thd 
€omua  of  multiparous  creatures  at  the  points  where  the  young  are  fixed ;  in 
ruminant  animals  at  the  situation  of  the  cotyledons ;  and  in  solipeds  at  the 
part  of  the  body  of  the  uterus  corresponding  to  the  foetal  placenta.  So  that, 
at  least  in  the  early  months  of  pregnancy,  it  is  thinnest  towards  the  cervix. 
The  increased  thickness  of  the  organ,  however,  never  equals  that  observed  in 
the  human  female,  compared  with  which  the  walls  of  the  uterus  of  the 
domesticated  animals  are  thin. 

The  firmness  or  density  of  the  organ  is  always  most  conspicuous  in  the 
comua,  and  in  the  operation  of ''  spaying,"  or  castration  of  the  female,  this 
serves  as  a  useful  guide  in  enabling  the  operator  to  distinguish  between  the 
comua  and  the  intestines,  which  they  so  closely  resemble  in  appearance. 

But  during  pregnancy  this  density  seems  to  diminish,  as  the  organ  be- 
comes more  vascular,  and  the  cervix  assumes  a  much  softer  condition  than 
usuaL  For  instance,  in  the  foatal  comu  of  a  Cow  advanced  three  months  in 
pregnancy,  the  thickness  of  the  wall  was  only  2*5  millimetres,  while  in  the 
other  horn  it  was  four  millimetres.  In  another  Cow  at  five  months,  it  was 
two  millimetres  in  the  foetal  horn  and  five  millimetres  in  the  vacant  one. 
The  mucosa  is  thicker,  redder,  more  pulpy  and  vascular,  than  before  im- 
pregnation ;  the  longitudinal  rugse  it  then  exhibited  gradually  disappear ;  the 
epithelium  covering  it  usually  loses  its  columnar  form;  the  utricular  glands 
enlaige — ^they  are  longer  and  their  orifices  wider,  and  tiieir  secretion,  as  well 
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aa  that  of  tlie  other  glands,  is  increased ;  the  iaterglandolar  tisaoe  is  largdj 
and  rapidly  augmented  hy  multiplication  of  the  cella  of  the  snrface  epith^am, 
and  prolifemtioQ  of  the  coTpuscIes  of  the  aub-epithelial  connectiTa  tisane,  bo 
that  the  glands  are  more  widely  separated  ;  while  the  uterine  cotyledons  grow- 
quickly,  and  there  can  be  no  douht  that  new  ones  appear.  Barnard  speaks 
of  examining  the  uterus  of  several  calves  and  lambs,  and  ^in(^inj{  only  thirty 
or  forty  cotyledons ;  while  after  parturition  he  has  counted  mors  than  a 
hundred;  and  more  recent  ohseivers  have  testified  to  this  fact.  In  the 
uterus  of  a  six  months'  pregnant  Cow,  Franck  found  that  the  honk  containing 
the  fcetus  had  forty-seven  cotyledons  and  weighed  3,54  zollpfond;  while  the 
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other  horn  had  only  forty-two  placentte,  and  weighed  no  more  than  0,23 
soUpfimd. 

In  addition  to  these  supplementary  appendages  of  the  mucons  membranes, 
a  new  glandular  apparatus,  of  which  no  trace  was  to  be  found  previous  to 
gestation,  now  makes  its  appearance  in  the  form  of  a  large  number  of  small 
openings  in  the  mucosa,  each  leading  into  a  depression  which  was  for  a  long 
time  regarded  as  the  dilat«d  mouth  of  the  tubular  or  utricular  glands,  hut 
which  is  really  a  "  crjrpt "  formed  in  the  hypertrophied  tissue  of  the  utema- 
— a  kind  of  open  folhcle  placed  in  the  interglandnlar  part  of  the  mucous 
membrane.  These  crypts  are  new  atmctuiee,  formed  during  pregnancy,  and 
are  for  the  lodgment  of  the  villi  that  project  from  the  chorion  of  the  fcetus 
—being,  in  fact,  the  maternal  cotyledons  or  maternal  portion  of  the  placenta. 
They  are  small  straight  depressions,  lying  more  ot  less  dosely  together  through- 
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out  the  whole  of  the  uterine  mucous  membrane  of  the  Mare,  their  cavitj 
being  lined  bj  a  layer  of  tessellated  epithelium,  and  a  very  fine  capillary 
network  surrounding  each.  In  the  Cow,  these  crypts  are  assembled  on  the 
surface  of  the  projections  designated  cotyledons,  of  which  they  constitute^ 
nearly  the  entire  mass  during  pregnancy.  In  the  Bitch,  they  are  only  de» 
Yoloped  where  the  ovule  is  fixed,  forming  then  a  glandular  layer  occupying- 
the!contour  of  the  uterine  comu. 

.  The  utricular  glands  do  not  open  directly  into  the  crypts,  nor  is  their 
secretion  poured  into  them,  but  on  a  definite  surface  of.  the  mucous  mem^ 
brane  between  the  crypts,  the  size  and  areas  of  which  correspond,  of  course,, 
to  the  size  and  arrangement  of  the  fcetal  tufts. 

Between  the  foetal  and  maternal  placentas,  there  is  always  a  layer  of  epi- 
thelial cells  of  varying  thickness,  which  represents  the  meTnbrana  dmdua  or 
seroiina  of  woman.  If  not  during  parturition,  at  least  afterwards,  all  placental 
mammals  are  *'  deciduate,"  more  or  less.  With  the  Cow  and  Sheep,  for 
example,  laige  quantities  of  cells,  possessing  the  character  of  epithelial  cells 
of  the  pits  and  crypts  of  the  maternal  cotyledons,  have  been  found,  mingled 
with  the  villi  of  shed  fcetal  cotyledons,  in  the  fluid  extruded  during  and  Uter 
parturition  :  showing  that  a  portion  of  the  maternal  stnicture  is  carried  away 
at  this  time.  The  crypts  possess  the  structural  characters  of  secreting  organs  ; 
and,  indeed,  we  cannot  but  look  upon  the  maternal  placenta  and  the  remark- 
ably modified  mucous  lining  of  the  uterus  as  a  great  secreting  organ. 

In  addition  to  the  mucous  membrane,  the  outer  or  serous  membrane  is 
also  hypertrophied,  the  broad  ligaments  are  increased  in  every  direction,  but 
especially  in  length,  and  muscular  fibres  are  abundantly  developed  between 
their  layers,  in  order  to  give  them  sufficient  strength  to  sustain  the  weight 
of  the  uterus.  In  the  Cow,  the  fibres  even  form  very  distinct  intercrossing 
faisciculi 

The  greatest  increase  of  all  noted  in  the  texture  of  the  uterus,  occurs  in 
the  middle  or  muscular  tunic.  There  appears  to  be  a  vast  multiplication  of 
the  fusiform  nucleated  fibres  going  on  during  pregnancy,  as  well  as  an  im- 
mense increase  in  the  volume  of  those  already  existing.  This  tunic  gradually 
becomes  redder  as  well  as  ^thicker,  and  the  muscular  fasciculi  more  distinct, 
and  visibly  more  numerous.  The  inner  layer,  composed  of  circular  fibres, 
is  most  conspicuous  in  the  comua  of  carnivorous  animals,  and  there  they 
contract  in  the  interspaces  between  the  young,  so  as  to  form  well-marked 
constrictions.  The  connective  tissue  which  unites  the  muscular  fibres  also 
increases  during  pregnancy,  and  becomes  markedly  fibrous. 

Sensibility, 

With  the  increase  in  volume,  weight,  and  capacity,  the  uterus  likewise 
acquires  a  higher  degree  of  sensibUUy,  doubtless  from  the  development  of 
its  nerves.  So  that  between  the  cervix,  the  body,  and  the  comua,  there  is 
established  a  sympathetic  relation  that  is  sometimes  not  advantageous  ;  for 
irritation  of  the  cervix,  howsoever  produced,  may  bring  on  violent  contrac- 
tions of  the  whole  organ,  and  lead  to  the  premature  expulsion  of  the  foetus. 
This  expulsion,  as  is  weU  known,  sometimes  follows  copulation ;  though,  as 
a  rule,  animals  usually  do  not  seek  to  copulate  during  pregnancy  if  left  to 
their  own  natural  instincts.  It  may  also  be  a  consequence  of  manipulation 
by  the  hand  of  the  explorer. 

This  contractility  of  the  uterus  is  sometimes  evidenced  before  parturition, 
when  animals  have  been  killed  and  quickly  opened.  Colin  has  witnessed 
well-maiked  movements  in  the  uterus  of  a  Cat  which  contained  five  young — 
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three  in  one  horn  and  two  in  the  other ;  these  contractions  were  most  ener- 
getic at  the  constricted  spaces  between  the  foetuses.  The  same  talented 
-veterinary  physiologist  has  seen  similar  phenomena  in  Sheep  at  different 
periods  of  gestation ;  the  cornoa  contracted  and  dilated  alternately^  ap- 
proached or  withdrew  from  each  other  or  the  body  of  the  nteros ;  the  move- 
ments persLsting  sometimes  for  forty  or  fifty  minates  after  the  animal's  death. 
In  a  pregnant  Cow  opened  when  alive,  the  same  contractions  were  noted ; 
they  became  more  active  and  stronger  under  the  influence  of  a  slight  initih 
tion;  the  comua  changed  their  form  in  contracting;  they  shortened  sem 
sibly,  and  became  twisted  on  themselves  at  their  anterior  extremity.  In  a 
Mare  identical  contractions  were  seen. 

Haller  had  long  ago  remarked  that^  even  in  the  nnimpr^gnated  animal,  these 
uterine  contractions  were  present — though  they  were  most  energetic  in  the 
pregnant  Bitches,  Cats,  and  Babbits  he  opened,  the  movement  being  spontane- 
ous and  peristaltic,  like  that  of  the  intestines,  and  that  it  continued  in  the 
organ^  even  when  it  was  removed  from  the  body.  Those  veterinarians  who 
have  had  occasion  to  insert  their  hand  into  the  uterus  of  one  of  the  laiger 
animals,  to  adjust  the  fostus  or  for  any  other  object,  must  have  been  astonished, 
and  fi^uently  embarrassed,  at  the  firmness  with  which  the  arm  was  grasped 
at  the  cervix  during  the  expulsive  efforts  the  creature  madei 

These  uterine  contractions  are  very  powerful,  and  in  all  probability  their 
rhythm  is  analogous  to  that  of  the  intestines ;  extending  from  the  extremity 
of  the  comua  towards  the  cervix  in  a  peristaltic  manner,  particuLuiy  in 
those  animals  which,  like  the  Bitch  and  Hg,  have  very  long  comua,  and  the 
young  arranged  one  after  another  in  them. 

This  increase  in  sensibility,  which  the  uterus  acquires  during  gestation, 
must  be  considered  as  the  organic  cause  of  its  contractions ;  the  sensibility 
and  contractility  gradually  diminishing  after  parturition,  during  which  it 
reaches  its  apogee.  Its  contractility^  which  signifies  also  its  retractility, 
enables  it  to  contract  on  itself  after  delivery,  and  to  nearly  obliterate  its 
cavity.  This  rapid  diminution  in  the  capacity  of  the  organ  closes  the  orifice 
of  the  vessels  which  open  on  its  internal  surface  during  the  act^  and  thus 
prevents  fatal  haemorrhage. 

Its  main  function,  however,  appean  to  be  concerned  in  the  expulsion  of 
the  foetus,  and  then,  as  at  other  times,  it  is  entirely  independent  of  the  wUL 
Besides,  its  intensity  is  not  always  related  to  the  strength  of  the  animal ; 
pain  deadens  and  paralyses  the  contractile  force,  as  is  seen  in  primiparous 
creatures.  When  the  contractions  have  been  vigorous,  the  uterus  rapidly 
diminishes ;  but  if  they  have  been  slow  and  weak,  the  organ  slowly  contracts 
on  itself.  When  it  does  not  contract  quickly  after  delivery  it  is  said  to  be 
inert,  and  the  cause  is  to  be  found  in  the  expenditure  of  its  contractile 
power,  either  through  excessive  distention,  a  delivery  too  prompt  or  too  slow, 
or  general  weakness  of  the  maternal  systenu  By  long  exercise,  like  volun- 
tary muscles,  those  of  the  uterus  become  weakened ;  so  that  when  the  act 
of  parturition  has  been  protracted,  the  contractions  of  the  organ  become 
slow  and  feeble,  or  cease  altogether.  Opiates  and  narcotics  generally  pro- 
duce the  same  effect,  and  are  therefore  successfully  administered  when  the 
contractions  are  too  energetic  or  painful  during  delivery,  or  before  abortion. 
The  contractions  are  stimulated  by  irritation  of  the  cervix  or  body  of  the 
uterus :  such  as  is  produced  by  retention  of  the  whole  or  a  portion  of  the 
placenta,  titillation  of  the  cervix  by  the  finger,  frictions  on  the  belly,  the  ap- 
plication of  cold  to  this  part^  or  the  administration  of  ergot  of  rye. 
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Form. 

The  ntenis,  aflei  conception,  liegina  to  change  in/iTrmaa  veil  ns  inTolumo 

and  Btrncture  \  this  alteration,  like  the  others,  proceeding  pari  passu  with 

the  development  of  the  foetus.    The  bod^  becomes  round,  and  in  the  car- 

airora,  as  already  described,  the  cornua  elongate  and  show  the  alternate 


Tax  Gkiviii  Ctibvb  oj  x  VvLTirATtom  aud  TTHirAsoDB  Asimix. 
A,  If  nltiparooi  Utcnu  :  a.  a1,  Onrica  ;  h,  £1,  Fimbria  of  Fallopian  Tubea,  c.  cl ;  d,  dl, 
Comu*  of  TTt«nu— tbaC  on  the  Isft  coaliini  Tour  EmbrjiM,  on  the  riglit  two,  ons  i^ 
which  u  eipoaed ;  «,  Bodr  of  Uteriu  \f.  Vagina ;  g,  g,  Moometr*  or  Ligament 
orUtemi.  B,  Unipaiou*  DMnu :  «,cl,  i^llopian  Tuba  ;  *,  Bodj  of  Uterui,  eon- 
Uiniug  Birl;  Uloine  Onun  i  /  Vagina.    C,  Batlj  Dtsrine  Ovam. 

dilatations  and  constrictions  dne  to  the  presence  of  the  young  in  their 
cavities.  In  the  Mare,  Cow,  and  Sheep,  if  there  is  but  one  ftetus,  a  single 
faom  is  enlarged — usually  the  right — to  contain  the  posterior  limbs,  and  Uie 
other  is  relatively  smaller  and  contracted,  and  looks  a  mere  appendage. 
"Wlieii  a  camivorooa  animal  contains  only  one  fotus,  it  is  developed  in  the 
horn,  and  not  in  the  body  of  the  uterus,  and  it  is  not  until  partuiitioa  com- 
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mences  that  it  descends  into  the  latter;  should  the  creatoie  die  before 
deliveiy,  the  ofispiing  will  be  found  there.  In  this  species  each  horn  gene- 
ral! j  contains  one  or  more  joong ;  should  there  be  only  two,  one  occupies 
each  cavity ;  but  when  there  is  only  one  foetus,  it  is  then  in  one  of  the 
comua.  / 

The 'changes  taking  place  in  the  cervix  of  the  uterus  during  pregnancy 
have  not  been  accurately  ascertained  in  the  domesticated  animals ;  as  in  the 
smaller  species  there  is  usually  no  occasion  or  necessity  to  make  an  exami- 
nation ;  and  in  the  larger  the  risk  of  injury  to  the  examiner,  and  of  abortion 
in  the  animal,  militates  against  such  an  investigation.  It  is  only  known  as 
a  £ict,  that  it  widens  at  the  termination  of  gestation,  and  loses  its  cervical 
character,  as  well  as  its  longitudinal  mucous  folds.  It  may  also  be  noted 
that,  firom  being  firm  and  dense  at  ordinary  times,  its  texture  becomes  gcadu^ 
ally  soft  and  elastic ;  while  it  diminishes  in  length,  its  projection  into  the 
vaginal  cavity  is  lessened,  and  indeed  at  a  late  period  almost  effaced,  it  ap» 
pearing  merely  as  a  kind  of  ring  separating  the  uterus  from  the  vagina,  and 
which  is  sometimes  a  little  open.  Not  infrequently  the  cavity  of  the  cervix  is 
filled  with  a  thick,  adherent,  glutinous  matter,  sometimes  so  abundant  that  it  ako 
occupies  the  vagina,  and  forms  an  unpleasant  obstacle  to  exploration,  though 
it  does  not  interfere  with  parturition.  We  have  already  alluded  to  the  sen- 
sitiveness of  the  cervix.  The  comua,  also,  in  becoming  wider  lose  their 
inferior  and  posterior  curves. 

SUwdicn, 

The  uterus  cannot  change  its  form  and  volume  without  altering  its  sihM- 
tion.  Before,  and  until  a  certain  time  after  conception,  the  body  of  the 
uterus  is  contained  in  the  pelvis,  but  as  it  and  the  fostus  increase  the  position 
changes,  and  this  causes  an  alteration  in  the  situation  of  other  organs.  In 
the  Mare  it  gradually  displaces  the  pelvic  flexure  of  the  colon  lodgeid  in  that 
cavity,  and  passes  forward  below  that  intestine,  towards  and  beyond  the 
umbilicus,  to  rest  on  the  floor  of  the  abdomen,  in  proximity  to  the  diaphragm, 
stomach,  and  liver,  towards  the  termination  of  pregnancy.  In  its  develop- 
ment it  is  situated  chiefly  in  the  middle  line  of  the  body,  slightly  inclining 
to  the  left,  because  of  the  large  mass  of  the  colon  occupying  the  right  flank* 

In  Euminants,  the  uterus  pushes  the  rumen  and  csecum  out  of  the  pelvis, 
presses  the  mass  of  intestines  to  one  side,  and  extends  between  the  right 
sac  of  the  rumen  and  the  abdominal  walls.  The  presence  of  the  rumen 
in  the  left  flank  causes  it  to  deviate  somewhat  to  the  right. 

In  multiparotis  animals,  in  which  the  young  are  placed  end  to  end  in  the 
comua,  the  latter  rest  on  each  side  of  the  floor  of  the  abdomen  and  curve- 
upwards  ;  in  the  Pig  they  incline  somewhat  to  the  right  side,  though  in  both, 
each  comu  lies  above  its  corresponding  mammary  line. 

While  these  changes  are  taking  place,  the  broad  or  lateral  ligaments  are 
fiidlitating  them  by  becoming  unfolded  and  lengthened,  and  the  uterus  in  its- 
increasing  bulk  extends  backwards  as  well  as  forwards.  The  cervix,  firm  and 
resisting,  approaches  the  vulva,  and  to  such  a  degree  sometimes  that>  in  cer- 
tain breeds  of  cattle — particularly  those  which  have  the  pelvis  wide  and 
inclined  posteriorly,  and  bear  large  calves — ^the  posterior  portion  of  the 
vagina  appears  between  the  labia  of  the  vulva  a  month  or  more  before  par* 
tuntion,  and  especially  when  they  lie  down. 

With  other  Cows,  however,  whose  abdomen  is  very  pendent,  the  opposite 
occurs;  for  the  uterus,  in  passing  forwards  and  downwards,  carries  the- 
posterior  portion  of  the  vagina  behind  it,  and  this  cavity  becomes  lengthened 
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and  oonstricted  posteriorly,  while  the  cervix  ia  shortened,  and  the  vulva  ap* 
peara  to  be  deeply  buried  between  the  tuberosities  of  the  ischium. 

Diredion. 

With  regard  to  the  direction  of  the  uterus,  it  is  to  be  noted  that  its  hori- 
asontal  position  in  the  domesticated  animals  obviates  those  lateral  displace- 
ments  which  are  so  frequent  in  woman,  its  weight  and  that  of  its  contents 
muntaining  it  in  an  antero-posterior  directioni  and  in  a  line  with  the  body 
of  the  animal.  This  direction  rarely  varies  to  any  appreciable  degree,  and  it 
is  only  in  a  case  of  hernia  at  the  flank,  which  is  very  uncommon,  that  it 
inclines  to  one  side.  The  only  marked  inclination  it  assumes  is  forward  and 
downward  in  Cows  whose  abdomen  is  very  wide  and  pendulous.  Otherwise,, 
ihe  uterus  keeps  its  normal  direction.  Eainard  draws  attention  to  a  form  of 
abdominal  hernia  which  gives  the  uterus  a  particular  direction ;  it  is  that 
which  takes  place  in  the  Mare  or  Cow,  in  the  vicinity  of  the  crural  arch,, 
when  the  uterus,  or  one  of  its  horns  containing  the  foetus,  descends  behind 
the  corresponding  mammary  gland,  or  into  the  subcutaneous  connective  tissue 
of  the  inguinal  region,  forming  a  large  tumour  in  which  the  limbs  of  the 
young  animal  can  be  felt 

Another  change  in  the  direction  of  the  uterus,  which  it  is  most  important 
to  consider  in  the  larger  animals,  is  the  more  or  less  complete  rotation  or 
twisting  on  its  axis  of  this  organ :  its  upper  face  becoming  the  lower,  or 
again  become  superior  after  describing  an  entire  circle ;  for  this  torsion  occa- 
sions serious  changes  in  the  form  of  the  cervix  and  the  direction  of  its 
cavity.  The  position  of  the  cervix  is  the  inverse  of  that  of  the  uterus,  being 
always  found  on  the  side  opposite  to  that  of  the  new  direction  of  the  organ 
itself;  it  is  directed  upwards  if  the  uterus  is  downwards,  and  if  the  latter 
twists  to  the  right  or  left  the  cervix  goes  to  the  left  or  right.  Cases  ar& 
mentioned  in  which  torsion  of  the  cervix  itself  has  been  found ;  and  though 
it  has  been  argued  that  the  lateral  ligaments  would  not  permit  this  malposi* 
tion,  yet  there  can  be  no  doubt  as  to  the  fact.  Lecoq  of  Bayeux,  cited  by 
Itainard,  found  in  a  Cow  that  had  died  through  non-delivery,  the  upper  face 
of  the  uterus  turned  downwards  to  the  floor  of  the  abdomen,  the  rotation 
having  taken  place  from  right  to  left ;  the  utero-vaginal  portion  was  twisted 
on  itself,  and  the  suspensory  ligaments  were  themselves  twisted  around  this. 
])art.  Numerous  cases  are  recorded  which  incontestibly  prove  that  during 
pr^nancy,  the  uterus  perform  a  half  or  even  a  complete  revolution,  on  itself,, 
producing  torsion  of  the  cervix  and  the  posterior  part  of  the  vagina,  and 
consequent  strangulation  of  the  organ  near  the  neck  by  the  suspensory  liga- 
ments ;  so  that  spontaneous  delivery  of  the  young  animal  by  the  natural 
passage  is  impossible. 

Influence  on  and  Alterations  in  Position  of  Neighbouring  Organs. 

The  alterations  occurring  in  the  uterus  necessarily  bring  about  others  in 
the  neighbouring  organs  with  which  it  has  mechauicsd  relations.  Th& 
changed  position  of  the  orgian  in  the  abdominal  cavity  has  been  alluded  to. 
In  the  "hUeae  and  Cow  the  horn  in  which  the  limbs  of  the  foetus  ia  lodged 
becomes  extended  and  displaces  the  intestines,  pushes  the  stomach  more  to 
the  left,  rests  on  the  liver,  and  is  an  obstacle  to  the  free  movements  of  the 
diaphragm.  The  suspensory  ligaments  of  the  uterus  retain  that  organ  and 
the  comua  in  siiu  ;  but  when  they,  in  the  early  stage  of  gestation,  begin  to 
extend  forward,  the  vagina  is  lengthened,  until  at  a  later  period,  when  the 
size  of  the  foetus  forces  the  uterus  backwards  into  the  pelvic  cavity,  that 
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bmal  is  also  pushed  back  and  forms  a  circular  enlaigemeiit  in  tbe  ynlTa.  Its 
lining  membrane,  owing  to  the  compression  and  the  increased  circolation  of 
blood  through  it^  assumes  a  violet  or  dark-brown  tint,  and  appears  to  become 
thickened,  while  it  secretes  a  larger  quantity  of  viscid  mucus. 

The  pressure  the  gravid  uterus  exercises  on  the  bloodvessels  of  the  hind 
limbs  and  the  vulva  and  rectum,  retards  the  venous  and  lymphatic  circul** 
tion  ;  so  that  towards  the  end  of  gestation,  and  especially  in  the  Mare,  theie 
is  considerable  cedema  of  these  parts.  This  oedema  is  all  the  more  masked, 
in  the  Cow  as  well  as  in  the  Mare,  when  the  compression  is  greatest  at  the 
posterior  parts  of  the  abdomen,  towards  the  commencement  of  the  saphena 
and  mammary  veins. 

The  oedema  is  always  greatest  in  those  cases,  somewhat  rare,  it  is  truei 
in  which  there  is  a  giving-way  of  the  abdominal  parietes  near  the  cnoal 
arch  above  one  of  the  mammae,  when  the  uterus  forms  a  hernia  beneath  the 
skin ;  then  there  is  seen  an  enormous  swelling  at  the  upper  part  of  the  limb. 

The  udder  increases  notably  in  volume,  and  it  and  the  teats  are  tense.  In 
the  camivora,  the  prominences  of  the  mammiB,  especially  the  ventral  ones, 
are  increased  by  two  rows  of  elevations  on  each  side  of  the  linea  alba, 
which  correspond  to  the  portions  of  the  comua  in  which  the  young  aie 
being  developed,  and  where  they  form  projections  on  the  wall  of  their  sa& 

The  increase  in  volume  and  tiie  various  changes  which  the  giavid  uteros 
nndeigoes,  bring  about  alterations  in  and  frequently  derangement  of  certain 
functions  in  the  animal.  Fortunately,  however,  tbese  alterations  axe  slow 
and  gradual ;  so  that  the  different  oigans  concerned  generally  adapt  them- 
selves to  their  changed  condition  without  much  inconvenience.  The  animal 
becomes  lazy  and  slower  in  movement,  and  is  more  desirous  of  quiet  and 
tranquillity  as  gestation  advances.  These  indications  are  observed  at  an 
early  period.  At  the  same  time  the  abdomen  enlaiges  and  changes  its  shape: 
it  becomes  rounded  and  projects  below,  and  on  each  side  beyond  the  cnual 
region,  while  the  flanks  become  hollow,  the  croup  and  thighs  wasted-looking 
and  the  sacrum  and  external  tuberosities  of  the  ilium  more  salient. 

In  the  domesticated  animals  there  are  not  observed  those  disturbances  in 
the  digestive  oigans  so  marked  at  the  commencement  of  pregnancy  in 
woman.  On  the  contrary,  immediately  after  conception,  possibly  because 
<B8trum  has  disappeared,  the  appetite  is  increased,  digestion  is  easier,  and  all 
the  formative  phenomena  seem  to  acquire  increased  activity ;  more  use  ap- 
pears to  be  made  of  the  food  in  the  economy,  and  there  is  a  notable  tendency 
to  fatten.  This  tendency  has  been  taken  advantage  of  by  breeders  and 
feeders  of  animals  which  are  destined  more  for  food  than  reproduction ;  and 
those  intended  for  slaughter  are  usually  rendered  pregnant,  and  fed  until 
about  the  middle  period  of  gestation,  when  they  have  reached  their  most 
favourable  condition :  as  towards  the  last  period  this  tendency  vanishes,  and 
wasting  is  more  apparent,  due  to  the  increased  demands  of  the  foetus  and 
the  enlargement  of  the  mammary  glands. 

In  some  cases,  however,  and  particularly  with  the  Cow,  the  appetite  be- 
comes somewhat  depraved,  the  animals  eating  soil,  gnawing  the  walls  or  wood- 
work of  their  stable,  drinking  foul  water,  etc 

With  the  increased  bulk  of  the  uterus,  as  has  been  observed,  the  abdominal 
and  thoracic  oigans  experience  more  or  less  the  effects  of  the  compression  it 
exercises  on  them.  The  diaphragm  is  pushed  forward,  and  diminishes  the 
capacity  of  the  thorax,  and  the  expansibility  of  the  lungs ;  the  ribs,  en- 
cumbered by  the  weight  of  the  foetus,  are  raised  with  difficulty  by  the 
muscles  of  inspiration,  so  that  respiration  is  frequent  and  shallow,  and  the 
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creatniB  is  leadily  ''  blown  "  and  &tigaed.  Digestion  ib  a  little  impaired  and 
tardy,  and  slight  constipation  is  not  rare.  The  strata  induced  by  the  uterus 
on  the  vagina,  and  indirectly  on  the  neck  of  the  bladder,  causes  attempts  at 
micturition  to  be  more  frequent ;  while  the  compression  on  the  liver,  vena 
portce  and  vena  cava,  explians  the  mechanical  obstruction  to  the  circulation 
and  consequent  oedema,  particularly  in  the  Mare. 

In  addition  to  all  tlus,  the  blood  is  more  or  less  modified.  Its  absolute 
quantity  is  not  dimimshed ;  on  the  contrary,  it  may  be  increased  to  a  certain 
extent ;  but  its  corpuscles  diminish  in  number  in  a  very  perceptible  manner, 
giving  rise  to  a  serous  plethora  more  allied  to  anemia  than  anything  else. 

sscnoii'  n.— FosmoK  of  the  fcetus  nr  the  xjtebits* 

The  position  of  the  foetus  in  the  uterine  cavity  is  pretty  well  constant  in 
the  same  species ;  and  this  position  it  retains  more  or  less  during  intra-uterina 
existence,  and  until  parturition  occurs,  when  it  is  changed. 

Brugnone,  cited  by  Eainaid  and  Saint-Cyr,  writes :  ^'  K  the  uterus  of  a 
Hare  is  opened  longitudinally  at  the  ninth  or  tenth  month  of  gestation,  we 
find  the  foetus  with  its  head  directed  backwards,  and  bent  in  such  a  way  that 
its  lower  jaw  touches  the  throat  and  its  mouth  the  breast  It  forms  an  arc 
of  a  ciide ;  the  neck  being  in  contact  with  the  sacrum,  and  the  spine  being 
bent  round  is  turned  towards  the  right  or  left  side  of  the  lower  part  of  the 
abdomen.  The  limbs  are  flexed :  the  fore  ones  in  such  a  manner  that  the 
knees  reach  the  middle  of  the  head  and  the  feet  the  umbilicus ;  while  the 
hind  limbs  axe  doubled  under  the  abdomen.  The  croup  and  haunches  are  at 
the  bottom  of  the  uterus,  in  the  vicinity  of  the  stomach." 

Colin  states  that  towards  the  termination  of  pregnancy,  the  foetus  of  the 
Mare  lies  with  the  belly  upwards,  the  hinder  limbs  in  the  longest  of  the 
uterine  ooznu%  and  the  anterior  limbs  and  head  directed  towards  the  cervix 
nterL 

In  the  Cow,  according  to  Saint-Cyr,  the  uterus  is  curved  downwards,  the 
superior  convexity  of  the  body  being  prolonged  forward  by  the  comu  in 
which  the  foetus  is  partially  developed.  When  the  uterus  is  opened,  the 
foetus  is  discovered  with  the  head  bent  back,  the  body  much  inclined  and 
looking  as  if  almost  lying  on  one  side  or  other,  and  pressing  on  the  empty 
comu,  which  is  considerably  less  developed  than  that  of  the  opposite  side, 
and  which  also  is  lower.  Otherwise,  like  the  foal,  the  calf  is  curved  en  are, 
the  head  more  or  less  near  the  sternum,  and  the  limbs  flexed  and  close 
together  (Fig.  36). 

According  to  Colin,  the  belly  of  the  foetus  is  downwards  in  ruminants, 
and  towards  the  concavity  of  the  comua,  the  head  being  directed  back* 
wards. 

In  multiparous  animals,  the  foetuses  are  distributed  in  the  two  comua,  one 
after  the  other,  the  head  being  usually  turned  toward  the  cervix  uteri,  some* 
times  to  the  opposite  side,  and  the  abdomen  lying  towards  ^e  concave  por* 
lion  of  the  comua,  where  the  broad  ligaments  are  attached  and  the  vessels 
enter.  In  the  Sow,  however,  it  has  been  noted  that  the  young  lie  in  a  con- 
trary direction ;  the  head,  instead  of  being  presented  to  the  cervix  uteri,  is 
tamed  towards  the  ovarian  extremity  of  the  comua,  though  the  abdomen 
and  limbs  always  correspond  to  the  concave  border  of  the  horns,  as  it  is  there 
the  placenta  is  situated. 

In  forty-three  Cows  and  Sheep,  Colin  found  in  twenty-five  the  fostus  in  the 
tight  comu,  and  in  the  left  comu  in  eighteen.    At  first  sight  it  might  be  sup- 
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posed  tliat  the  pieference  for  the  right  coma  was  dae  to  the  impediment 
offered  to  development  in  the  left  bj  the  large  digestive  oigans  of  these 
animals ;  but  this  difference  cannot  have  any  inflaence  on  the  fiinction  of  the 
ovaries,  the  dehiscence  of  the  Graafian  vesicles  in  the  right  being  apparentlj 
more  frequent  than  in  the  left.  In  multiparons  animals,  the  foBtuses  are 
rarely  equal  in  number  in  both  comua,  though  neither  of  the  latter  has  a 
constant  advantage  over  the  other  in  this  respect 

The  position  of  the  foetus  towards  the  termination  of  gestation  may  vary 
occasionally,  and  even  frequently,  owing  to  the  active  reflex  movements 
which  it  performs ;  and  to  these  energetic  movements,  it  cannot  be  doubted 
are  due  the  difficult  presentations  which  the  foetus  offers  so  frequently  (at 
least  in  some  species)  at  birth. 

BSCTION  in.— SIGNS  OF  PREGNAl^CY. 

Having  traced  thus  far  the  process  of  utero-gestation,  we  have  now  to 
study  the  signs  by  which  this  process  reveals  itsel£  This  study  is  very  im* 
portant,  in  several  respects,  to  the  comparative  pathologist,  or  rather  to  the 
veterinary  surgeon,  whose  science  extends  beyond  pathology,  and  who  is 
frequently  called  upon  to  give  an  opinion  as  to  whether  an  animal  is  or  is 
not  pregnant. 

The  signs  which  announce  pregnancy  are  numerous  and  varied,  though 
they  are  not  all  reliable,  and  several  are  very  deceptive,  and  not  peculiar  to 
gestation.  Indeed,  it  hAS  frequently  happened  that  animals  whose  condition 
was  not  at  all  certain  have  brought  forth  young,  and  others  have  done  the 
same  without  giving  rise  to  any  suspicion  that  they  were  pregnant ;  though 
it  must  be  remembered  that  at  first  there  is  nothing  present  to  guide  one  in 
forming  an  opinion  as  to  the  animal  having  conceived. 

Nevertheless,  in  order  that  a  correct  opinion  may  be  arrived  at,  the  most 
equivocal  signs  must  be  taken  into  consideration,  as  well  as  those  which  are, 
so  to  speak,  unequivocal :  indeed  they  ought  to  reoeive,  for  this  very  reason, 
more  than  ordinary  attention ;  as  it  is  a  matter  of  much  moment,  and  par- 
ticularly in  cases  of  jurisprudence,  that  the  veterinarian  should  be  able  to 
speak  positively  as  to  the  presence  or  absence  of  pregnancy. 

The  diagnosis  of  pregnancy  is  not  always  easy,  and  it  is  all  the  more  diffi- 
cult as  the  stage  is  early. 

In  order  to  study  the  signs  of  pregnancy  conveniently,  it  is  usual  to  divide 
them  into  three  categories  as  follows :  1.  The  rational,  physiologiealf  or  std^ec- 
iive  signs;  2.  The  nuUerial  or  cbjeciive  signs  ;  3.  The  senMle  signs  which  are 
derived  from  cbservatian  and  manipulaiian  to  ascertain  the  presence  of  the 
foetus.  In  this  study,  of  course  the  larger  animals  will  be  more  particularly 
referred  to,  because  of  their  relatively  higher  value  and  importance,  their 
longer  period  of  gestation,  and  also  because  the  veterinary  surgeon  is  most 
frequently  consulted  as  to  their  condition. 

JRatumal  Signs. 

There  are  several  rational  signs  due  to  the  modifications  brought  about  in 
the  economy  of  the  pregnant  animal,  and  manifested  by  alterations  in  tem- 
perament, character,  and  aptitudes. 

The  cessation  of  heal  or  nUting  is,  perhaps,  the  earliest  subjective,  though 
it  is  certainly  not  the  most  certidn  sign,  of  gestation,  and  may  even  lead  to 
mistakes.  It  is  usually  manifested  soon  after  conception  has  taken  place  (six 
or  eight  days)^  by  a  diminution  in  the  venereal  excitement  which  marks  the 
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period  of  OBstnun ;  the  animal  is  comparatively  tranqail  and  does  not  exhibit 
any  deeiie  for  themale,  neither  does  she  neigh,  paw,  or  show  the  usual  con- 
comitant symptoms  of  '*  heat."    If  the  male  approaches,  the  sexual  desires 
are  not  excited,  and  in  refusing  him  the  female  may  even  resort  to  aggressive 
movements.     So  that  it  has  usually  been  held  as  a  sign  of  conception,  if  the 
female  refuses  the  male  soon  after  copulation,  and  particularly  if  a  month  or 
two  has  elapsed,  and  the  Mare  is  in  good  condition  and  well  fed.     But  in 
some  cases  the  symptoms  of  '*  heat "  persist  for  some  time  after  this  act,  and 
the  erethism  of  the  generative  organs  is  not  allayed,  although  in  reality  im- 
pRgnation  has  taken  place ;  and  in  very  exceptional  instances  the  *^  heat  ** 
will  return  after  having  disappeared  for  a  certain  time.     Some  Mares  pregnant 
for  two  or  three  months,  and  especially  those  which  have  been  put  to  the 
•stallion  early  in  the  year,  will  exhibit  indications  of  oestrum  when  the 
weather  becomes  warmer  and  the  pastures  afford  more  nutriment.     When  in 
this  state  the  female  may  again  receive  the  male,  and  it  may  even  happen  that 
a  second  fecundation  takes  place  at  this  time;  thus  occasioning  those  somewhat 
unusual  conceptions  which  give  rise  to  superfoetation — ^though  if  pregnancy 
is  somewhat  advanced,  it  is  dangerous  and  may  occasion  abortion.     A  story 
is  told  of  a  Mare  in  the  Saint-Leger  stud,  France,  which,  after  being  pregnant 
for  some  months,  yet  showed  symptoms  of  "heat"    Louis  XIV.,  who  was 
more  inclined  to  favour  the  desires  of  the  animal  than  to  listen  to  the  opinion 
of  Gaisaultg  the  famous  equestrian  of  that  period,  ordered  her  to  be  put  to 
the  stallion.     This  was  done,  copulation  took  place,  and  the  Mare  aborted. 

Stallions  exclusively  employed  for  covering,  frequently  refuse  to  approach 
pregnant  Mares  in  which  the  "  heat"  persists  or  reappears ;  though  this  is  not 
always  the  case,  particularly  with  young  stallions. 

In  the  Cow,  as  in  the  Mare,  oestrum  may  continue  or  reappear  after 
fecundation ;  though  as  a  rule,  I  believe,  the  xnale  refuses  to  copulate  again 
when  the  female  is  in  this  condition.  "  Very  often,"  says  Grognier,  '^  the 
Maie  and  Sheep,  as  well  as  the  Cow,  manifest  signs  of  '  heat ;'  but  the  Bull, 
better  than  the  Stallion  or  Bam,  knows  the  indications  of  gestation,  and 
abstains  from  having  intercourse  while  they  are  in  this  state."  M.  Magne 
remarks  that  the  Bull  accustomed  to  consort  with  pregnant  Cows,  smells  at 
them  as  it  does  at  others  going  with  it,  but  without  being  excited  by  their 
emanations.  Exceptionally,  however,  it  must  be  noted  that  Cows  have  been 
known  to  manifest  oestrum  regularly,  and  to  receive  the  Bull,  even  a  month 
before  parturition.  But  these  instances  are  very  rare.  For  cattle,  therefore, 
it  is  an  almost  certain  sign  of  pregnancy  when  the  Bull  refuses  a  Cow,  though 
the  latter  may  be  in  heat. 

With  Sheep  oestrum  may  continue  after  fecundation,  and  the  Eam  may 
copulate. 

In  general  terms,  then,  it  may  be  said  that  the  cessation  of  oestrum  before 
its  regular  period,  and  soon  after  copulation,  indicates  that  conception  has 
taken  place ;  that  its  persistence  or  reappeaiance  in  the  Mare  and  Sheep  some 
time  after  the  first  copulation,  does  not  absolutely  imply  that  impregnation 
has  not  occurred,  even  though  the  male  again  consorts ;  but  if  it  frequently 
appears  it  is  a  presumption  that  the  female  is  not  only  not  pregnant^  but  that 
fecundation  is  not  readily  induced. 

It  has  been  generally  observed  that  a  change  takes  place  in  the  character 
of  the  animal  which  has  conceived,  and  this  sometimes  almost  immediately 
after  conception;  the  change  being  something  analogous  to  that  produced 
after  castration.  Mares  wMch  were  previously  vicious,  troublesome,  or  un- 
steady when  in  ^'  heat,"  are  nearly  alwajs  gentle  and  tractable  when  in  foal; 
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the  genital  excitement  whicli  caused  their  capricioaaness  or  yidonaneaB  beisg 
allayed,  they  are  no  longer  under  its  influence.  This  change,  when  occairing 
after  copulation,  is  a  valuable  sign  of  successfid  impregnation ;  and  though  it 
may  sometimes  fiedl,  yet  when  present,  it  can  scarcely  lead  to  a  mistake.  I^ 
on  the  contrary,  the  animal  has  not  been  fecundated  after  one  or  more  cover- 
ings,  its  vices  become  exaggerated  when  again  put  to  the  Horse. 

In  the  Cow  a  similar  phenomenon  may  be  remarked,  though  it  is  not  so 
frequent  or  prominent  as  in  the  Mare. 

The  other  animals  are  seldom  so  irritable  in  their  disposition  as  to  lead 
any  one  to  notice  a  similar  change  in  them. 

A  tendency  to  &tten  is  such  a  notorious  consequence  of  impregnation,  that 
with  the  Cow  and  Sheep  groziera  usually  resort  to  it  in  order  to  get  these 
^■^itnA^la  in  good  condition  for  market,  when  they  are  intended  for  fdaughtec 
But  this  aptitude  is  most  marked  in  the  early  months  of  gestation ;  for  in  the 
Cow  towurds  the  last  three  months,  and  in  the  Sheep  and  Pig  at  the  last 
month,  when  the  mammss  begin  to  enlaxge,  there  is  a  tendency  to  lose  cond^ 
tion.  According  to  the  butchera,  there  is  less  internal  &t,  and  the  ajiimal« 
altogether  are  not  so  heavy  as  they  appear  externally,  when  gestation  has 
advanced.  It  often  happens,  particulariy  with  Cows,  that  the  appetite  is 
depraved,  the  animals  eating  ^irth,  drinking  filthy  water,  licking  walls,  and 
gnawing  innutritions  substances. 

Coincidentally  with  the  progress  of  gestation  those  animals  employed  in 
labour  for  speed  or  draught,  lose  their  vigour  somewhat^  particularly  towards 
the  end  of  gestation;  they  become  ''soft,"  and  their  paces  slower  and  heavier, 
requiring  more  uiging  to  make  them  perfonn  a  certain  amount  of  work. 
They,  if  Mares,  trot,  gallop,  and  jump  with  more  fatigue,  and  yield  them- 
selves far  less  readily  to  inordinate  exercise  than  before :  either  because  their 
temperament  alters,  their  instinct  uiges  them  to  preserve  their  progeny,  or 
the  foetus  itself  physically  embarrasses  them  in  their  movements. 

But  this  is  not  always  a  sure  sign ;  for  sometimes,  though  rarely.  Mares 
will  perform  their  work  with  the  same  eneigy  and  speed  as  before  conception, 
even  up  to  a  very  brief  period  before  parturition  commences.  Taken  with 
other  signs,  nevertheless,  this  may  afford  assistance  in  diagnosing  gestatioiL 

At  pasture.  Cattle  and  Sheep  are  more  tranquil,  and  rest  much ;  as  do  also 
Pigs  and  Bitches  during  this  period. 

Maieridl  Signs, 

The  maieridl^  physical,  or  objective  signs  are  those  depending  upon  the  change 
in  volume  of  the  abdomen  and  the  mamma,  the  appearance  of  the  milk  in  the 
latter,  alterations  in  the  composition  of  the  urtne,  and  increase  in  weight  of 
the  animal. 

The  abdomen  enlarges  in  every  direction,  and  at  the  same  time  changes  its 
shape.  It  descends  or  "drops,"  becoming  laiger  inferiorly;  the  flanks  become 
hollow,  and  the  spine  appeare  more  concave  in  the  dorso-sacral  region;  while 
the  lateral  portions  of  the  croup  sink  so  much  as  to  make  the  sacrum  and 
haunches  towards  the  root  of  the  tail,  look  more  salient.  These  phenomena 
are  progressively  developed  as  gestation  approaches  its  term,  when  they  are 
very  evident.  In  the  Mare  they  are  irregular  in  their  appearance,  commencing 
three  or  four  months  after  conception,  and  do  not  possess  the  same  value  in 
every  instance ;  for  there  are  some  animals  in  which  the  abdomen  is  scarcely 
at  all  unusually  developed,  and  particularly  the  Mare,  which  is  primiparoua^ 
until  near  parturition ;  and  others,  generally  those  at  pasture,  or  which  have 
had  a  number  of  foals,  that  always  have  the  belly  considerably  developed  and 
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pendulons,  and  in  which  it  is  difficult  to  perceive  any  increase,  even  when 
thoj  are  in  foal. 

Besides,  some  diseased  conditions — as  ovarian  dropsy,  uterine  polypus, 
hydrometra,  ascites,  etc. — may  give  rise  to  amplification  of  the  abdomen;  and 
it  must  not  be  forgotten  that  Mares  fed  on  poor  fibrous  forage  not  unfre- 
quently  have  the  belly  enlarged.  So  that  of  itself  this  is  not  at  all  a  sure 
criterion  of  pregnancy. 

Taken  in  connection  with  the  other  signs,  however,  the  increase  in  the 
abdomen — most  marked  towards  its  inferior  third,  and  becoming  evident 
towards  the  fifth  or  sixth  month  of  pregnancy — has  a  certain  value.  It  is 
most  noticeable,  perhaps,  in  looking  at  the  animal  from  behind ;  though  re- 
peated examinations  at  various  intervals  may  be  necessary  to  ensure  cer- 
taiuty,  and  in  important  cases  I'ecourse  may  even  be  had  to  measurement  of 
the  abdomen. 

The  enlargement  of  the  mammce  is  a  sign  which  varies  considerably  in  dif- 
ferent species,  according  to  the  condition  of  the  females.  In  piimiparous 
animals,  as  the  Mare  and  Cow,  they  begin  to  increase  soon  after  conception — 
towards  the  second  or  third  montL  The  udder  is  more  prominent  and  firm 
to  the  touch,  loses  its  wrinkles,  and  the  teats  are  more  visible.  This  appear- 
ance is  generally  only  ephemeral  and  partially  disappears,  to  reappear  again 
more  markedly  after  some  weeks ;  then  to  subside  and  show  itself  several 
times  during  the  process  of  gestation. 

Besides  this  mammary  enlargement  in  the  primipar^,  and  which  may  be 
accepted  as  a  certain  indication,  these  glands  furnish,  towards  the  last  third 
of  the  period  of  gestation,  a  yellow,  viscid,  transparent  liquid — the  colostrum 
— similar  to  white  of  egg,  and  which  can  be  easily  extracted  from  the  teats  by 
milking.  In  the  last  weeks  of  pregnancy  this  liquid  sometimes  becomes  white 
and  opaque,  as  well  as  less  viscid,  and  is  then  milki  When  the  animals  have 
bred  several  times,  the  increase  in  the  size  of  the  udder  is  only  remarked  in 
the  last  days  of  gestation.  In  milch  Cows,  and  particularly  in  those  which 
are  not  good  "  mUkers,"  another  sign  is  to  be  found  in  the  diminution  of  the 
lacteal  secretion,  and  the  shrinking  of  the  gland  some  time  after  conception — 
usually  about  the  twentieth  day. 

In  the  pregnant  Mare  which  still  has  a  foal  running  with  her,  the  secre- 
tion of  milk  also  ceases  some  time  before  parturition,  and  the  animal  appears 
to  be  aware  of  this,  for  it  weans  the  foal  generally  between  the  sixth  and 
«ight  month. 

In  the  smaller  animals,  the  enlargement  of  the  mammae  and  the  appear- 
ance of  the  milk  are  usually  remarked  earlier,  and  more  regularly,  than  in 
the  larger  creatures. 

Though,  in  a  natural  state,  the  mammary  glands  are  only  intended  to 
famish  aliment  to  the  young  creature  until  it  is  sufficiently  strong  and  active 
to  find  its  own  food,  when  they  suspend  their  function  ;  yet  domestication 
has  greatly  modified  their  secretory  power  in  some  species — as  with  the  Cow, 
Goat,  and  sometimes  the  Ass  and  Sheep — and  the  secretion  of  milk  becomes 
an  almost  permanent  office.  Not  only  this,  but  at  times  the  secretion,  as  ob- 
served in  the  unimpregnated  Bitch,  is  very  anomalous  and  unnatural.  In 
the  non-pregnant  female  of  various  species — not  excepting  the  human  species 
— the  secretion  may  appear  naturally  or  be  induced  by  mulsion  or  frequently 
repeated  suction  of  the  teats,  even  in  very  young  creatures,  a  short  time  after 
birth ;  and  what  is  more  astonishing,  male  animals  have,  in  rare  instances, 
assumed  a  function  which  is  always  looked  upon  as  specially  characteristic  of 
the  female  sex  at  the  maternal  period.     So  early  as  the  days  of  Aristotle — 
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who  mentions  a  he-goat  which  yielded  milk,  this  strange  phenomenon  ha» 
been  at  times  observed  ;  and  M.  Lecoq  testifies  to  an  ox,  in  process  of  fat- 
tening, having  the  four  rudimentary  mammae  increased  in  volume  and  yield- 
ing milk  which  furnished  cream,  and  became  casein  when  an  acid  was  added 
to  it. 

Certain  alterations  in  the  composition  of  the  urine  have  been  reported  by 
M.  Keiner  of  Gunsback,  which,  with  other  circumstances,  might,  if  found  to 
be  trustworthy,  be  valuable  as  an  aid  to  the  diagnosis  of  pregnancy.  He 
has  discovered  that  the  salts  of  lime  in  the  urine  diminish  in  proportion  as 
the  foDtus  requires  these  for  the  formation  of  its  bones  ;  and  his  discovery 
has  been  tested  by  a  chemist  whose  analysis  of  this  fluid,  obtained  from  a 
pregnant  Mare,  shows  that  the  lime  lessens  very  much  as  the  time  for  par- 
turition draws  nigh.  At  the  fifth  or  sixth  month  it  is  diminished  fifty-five  per 
cent.,  and  to  seventy  per  cent,  from  the  sixth  to  the  ninth  month. 

It  has  been  proposed  to  weigh  animals  which  are  suspected  to  be  pregnant, 
at  certain  intervals ;  an  increase  in  weight  being  an  evident  accompaniment 
of  growth  in  the  foDtus.  In  this  direction,  Eueff  has  recorded  that  Mares, 
towards  the  fourth  or  fifth  month  of  pregnancy,  have  shown  an  average  in- 
crease in  weight  of  more  than  eleven  pounds  in  eight  days,  and  he  particu- 
larly recommends  this  aid  to  diagnosis,  which  appears  to  be  most  useful 
at  mid-term. 

It  may  be  noted  as  an  additional  aid  to  diagnosis,  that  with  the  progress 
of  gestation  the  mucus  membrane  lining  the  vulva  and  vagina  becomes 
swollen,  and  assumes  a  red  or  bluish-red  hue,  instead  of  its  usual  pink 
colour ;  and  towards  the  termination  of  pregnancy,  the  secretion  of  vaginal 
mucus,  particularly  in  the  Cow,  is  largely  increased. 

All  these  numerous  signs  are  by  no  means  to  be  implicitly  relied  npon, 
however,  as  they  are  not  infallible  in  proving  the  existence  of  pregnancy  in 
every  case  ;  some  of  them  are  only  noticeable  at  a  late  period,  while  others 
may  be  absent.  It  is  necessary  in  taking  them  into  consideration,  to  dis- 
tinguish those  animals  which  are  kept  at  pasture  and  destined  for  breeding,, 
from  those  which  are  kept  in  the  stable  and  used  for  various  purposes.  With 
the  first,  the  cessation  of  oestrum  and  the  refusal  of  the  male  are  almost  cer- 
tain indications  of  conception ;  while,  with  the  latter,  the  same  phenomena 
may  be  the  result  of  fatigue  or  bad  food  and  management. 

With  regard  to  fattening,  change  of  temper,  etc.,  it  is  evident  that  they 
may  depend  upon  other  causes  than  gestation ;  and  the  obesity  can  only  be 
very  conspicuous  in  primiparous  animals,  or  those  which  are  not  rearing 
young ;  for  Mares  or  other  creatures  put  to  the  male  a  few  days  after  partu- 
rition, are  not  likely  to  accumulate  fat  and  rear  their  progeny  at  the  same 
time.  When,  however,  all  the  above  signs  are  manifest  in  an  animal,  they 
establish  a  very  strong  presumption,  though  not  an  absolute  certainty,  as  to 
its  condition.  It  is  not  until  a  later  period,  when  the  abdomen  be^na  to 
increase  more  rapidly  in  volume,  the  animals  become  sluggish,  and  the 
mammas  enlarge  and  secrete  the  oleaginous  fluid  just  described,  that  the 
existence  of  pregnancy  might  safely  be  afiirmed. 

The  chances  of  error  in  diagnosing  pregnancy  in  the  first  half  of  the 
period  are  numerous,  and  even  up  to  a  later  stage — until  parturition,  in  fact 
— these  indicative  signs  may  be  absent.  I  know  of  an  instance  in  which 
an  unfortunate  Mare  was  ridden  to  hounds  until  the  day  before  it  gave  birth 
to  a  dead  foal,  and  died  itself. 
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'        Setmble  Signs. 

To  obvioie  as  inucb  as  possible  tbe  risks  of  error  in  diagnositig  pregnancy, 
various  expedmnts  have  been  devised  and  resorted  to,  in  order  to  ascertain 
with  certamty  the  presence  of  the  foetus  in  the  uterus.  Some  of  these  are 
as  barharous  as  they  axe  stupid.  One  especially  meorits  the  strongest  con- 
d^nnation ;  this  is  pourings-water  into  the  ears  of  the  Mare  or  Cow,  under 
the  suj^aition,  that  if  the  animal  is  not  pregnant  it  will  shake  its  whole 
body  to  get  rid  of  the  fluid,  but  if  pregnant  that  it  will  only  shake  the  head 
and  ears.  Another  cruel  and  dangerous  test  is  causing  these  unimals,  b^at 
especially  the  Mare,  to  run  very  quickly  for  a  certain  time,  and  to  givd  them 
cold  water  to  drink  or  oats  to  eat  immediately  afberwardst  in  ord«r-to  excite 
inordinato  movements  in  ! the  foetus.'  It  will  readily  be  understood  thkt 
these,  and  other  vicioos  practices,  are  very  likely  to  produce  abortion,  and 
that  they  should  thei»fere  be  discountenanced  and  discontinued.  The  only 
useful  and  practicable  means  that  can  bo  resorted  to.  are  thoso  which  eippeal 
to  the  senses  of  touch,  sight,  and  hearing.  But  it  must  be  remarked  that 
these  have  fewer  opportunities  for  their  exercise,  and  are  more  limited  in 
their  application,  in  animals  than  in  woman. 

To  feeling  or  touching,  watching  the  movements  of  the  foetus  as  they  are 
manifested  externally,  and  auscultation,  we  must  mainly  rely,  and  these 
afford,  with  the  other  signs,  the  only  conclusive  evidence  we  can  obtain. 

The  indications  obtainable  by  manual  exploration  are  through  the  abdotnmal, 
reekdy  and  vaginal  touch.  The  feel  of  the  abdomen  does  not  yield  equally 
certain  results  in  all  the  domesticated  animala  In  those  which  are  small,  as  the 
Bitch  and  Cat,  a  little  careful  manipulation  will  render  the  presence  of  the 
creatures  in  utero  very  evident  towards  the  middle  period  of  gestation  ;  but 
in  the  larger  animals — ^the  Mare  and  Ass  on  the  one  hand>  and  the  Cow  on 
the  other — there  exist  considerable  differences,  as  pointed  out  by  Trasbot. 

With  the  Cow,  after  the  fifth  or  sixth  month,  the  presence  of  th^  ibetns 
can  be  readily  ascertained  by  this  means ;  but  in  solipeds,  it  is  not  until 
the  seventh  or  eighth  month  that  the  same  information  can  be  derived ;  ahd^ 
besides,  it  is  not  always  easy  to  apply  this  mode  of  investigation  to  these 
animals,  from  their  fidgetinesa  It  is  better  to  examine  the  animcd  when  it 
is  standing,  as  the  signs  are  not  so  perceptible  when  it  is  recumbent.  The 
examiner  stands  on  the  right  side  of  the  Cow,  the  left  of  the  Mare,  with  his 
back  towards  the  animal's  head,  and  applies  the  palm  of  his  right  or  left 
hand  against  the  abdomen,  immediately  below  the  flank,  and  about  eight  or  ten 
inches  in  front  of  the  stifle,  and  just  above  the  udder,  pressing  moderately, 
the  other  hand  resting  on  the  back.  At  this  part  of  the  abdomen  a  hard  volu- 
minous mass  can  be  felt  in  the  uterus,  while  t^e  movements  of  the  foetus  are 
peieeptible,  as  it  stirs  at  irregular  intervals^  and  causes  the  jerks  and  shock 
of  its  displacements  to  be  communicated  to  the  walls  of  the  abdomen.  These 
raovements  are  strongest  in  the  morning,  and  are  more  distinct  if  the 
mother  is  eating  or  drinking,  especially  if  the  water  is  cold,  or  immediately 
after  feeding.  Some  old  anthorities  recommend  that,  to  render  the  movements^ 
of  the  foetns  more  perceptible,  the  Mare  should  be  trotted,  then  put  in  the 
stable  and  given  some  food,  and  then,  by  placing  the  hand  oti  the  before-men- 
tioned region,  the  foal  will  be  felt  if  it  is  there.  The  dilatation  of  the  stomach 
by  food  compresses  the  other  abdominal  organs,  and  especially  the  uterus^ 
and  the  inconvenient  displacement  excites  the  young  creature  to  movement. 
The  ingestion  of  fluids  does  the  same,^  and  particularly  ii.  they  are  <iold ;  for 
then  they  powerfully  aflect  the  footus  by  the  uncomfortable  sensation  they 
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give  rise  to.  Cold  water  thrown  againBt  the  belly,  or  the  application  of 
the  cold  wet  hand,  will  produce  a  eimilar  effect  In  the  Cow,  smart  com- 
pression of  the  abdomen  with  the  closed  fist,  at  the  part  jnst  indicated,  so  as 
to  push  the  uterus  upwards  and  allow  it  to  return  with  a  little  force,  is  also 
a  good  method  of  ascertaining  the  presence  of  the  foetus,  and  will  prove  sac- 
cessful  when  simple  application  of  the  flat  of  the  hand  will  fajl.  It  is  most 
likely  to  succeed  when  there  is  not  much  food  in  the  stomach  and  intestines; 
as  the  uterus  is  then  much  easier  displaced.  When  this  compression  has 
been  made  with  some  energy,  the  uterus  strikes  the  abdominal  wall  immedi- 
ately afterwards,  and  then  there  can  be  perceived  a  firm  voluminous  mass  ; 
this  is  the  uterus  containing  the  fostus. 

At  a  more  advanced  period,  in  the  last  two  months,  the  movements  of  the 
foetus  con  be  easily  remarked  as  it  jumps  about  briskly,  striking  the  interior 
of  the  abdomen  at  brief  intervals.  This,  and  the  other  signs  appreciable  at 
this  time,  leaves  no  doubt  as  to  the  existence  of  pr^nancy.  The  fostal  move- 
ments are  never  more  marked  and  precipitous  than  immediately  before  abor- 
tion, at  a  late  period  of  gestation;  they  are  then  eneigetic,  and  to  all 
appearance  convulsive. 

With  the  smaller  animals  the  same  methods  of  exploration  may  be  resorted 
to,  and  with  the  same,  or  even  more  marked  results.  The  perceptible  move- 
ments of  the  foetus  of  course  settles  the  question  as  to  pregnancy  and  the 
vitality  of  the  young^  creature ;  but  their  absence  is  not  conclusive  as  to  the 
contrary,  for  it  has  not  unfrequently  happened  that  the  foetus  remained  in- 
sensible to  this  kind  of  excitation,  and  yet  was  aliVe  at  birth.  The  tests 
should  be  applied  more  than  once  in  these  doubtful  cases. 

It  may  be  noted  that  the  *'  feel "  of  the  abdomen  distended  by  the  uterus, 
is  very  different  when  the  distention  is  caused  by  fluid,  flatus,  etc.  The 
uterine  tumour  is  firm,  hard,  elastic,  and  defined,  preserving  its  form  in  all 
positions  of  the  body ;  whereas  in  ascites  the  defined  tumour  is  wanting, 
there  is  no  repercussion  on  compression  at  the  flank  of  the  Cow,  the  fluid  obeys 
the  laws  of  gravitation,  and  the  abdomen  has  not  the  same  firm,  elastic  feeL 
Percussion  wUl  aid  in  distinguishing  between  pregnancy  and  tympanitis. 
In  certain  diseased  conditions  of  the  uterus,  however,  a  diagnosis  is  very 
difficult,  and  the  next  means  of  exploration  will  have,  in  some  of  these 
embarrassing  cases,  to  be  adopted. 

Bedal  exphratUm^  as  well  as  that  by  the  vagina,  can  only  be  successful]  j 
carried  out  in  the  larger  animals,  because  of  the  small  dimensions  of  these 
passages  in  such  creatures  as  the  Bitch  and  Cat.  The  risks  attending  this 
mode  of  examination  have  been  at  times  much  exaggerated,  and  there  is 
really  but  little  danger  to  the  animal  so  long  as  reasonable  precautions  are 
taken  not  to  produce  injury ;  the  foetus  has  even  been  pushed  gently  about 
in  the  uterus  without  any  accident  to  it  or  the  parent.  After  the  third 
month  it  will  afford  an  indication  of  pregnancy. 

To  examine  an  animal  per  rectum  it  should  be  standing,  and,  if  dangerous 
or  irritable,  the  twitch  may  be  applied  to  the  nose,  or  for  safety  to  the 
operator  the  hind  limbs  must  be  secured ;  with  the  Cow  the  nose  seized  by 
one  hand  of  an  assistant  and  a  horn  by  his  other  hand,  will  be  sufficient 
The  bowel  should  be  emptied  of  the  faeces  it  may  contain,  so  as  to  allow  the 
oiled  hand  and  arm  of  the  explorer  to  bo  introduced  and  freely  moved  about. 
When  the  abdomen  is  large  and  pendulous,  it  is  useful  to. place  the  animal 
higher  before  than  behind,  and  to  have  the  lower  part  of  the  belly  raised  by 
assistants  on  each  side,  by  means  of  a  sheet  or  sack,  or  even  their  hands  joined 
beneath^  so  as  to  throw  the  uterus  backwards  and  upwards ;  though  in  the 
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majority  of  cases  these  measures  are  not  necessary.  The  hand  being  passed 
mto  the  rectum  to  beyond  the  brim  of  the  pubis,  it  is  opened  and  the  palm^ 
placed  on  the  lower  surface  of  the  intestine  and  gently  pressed  downward,, 
towards  the  floor  of  the  abdomen ;  when  there  will  be  felt,  if  the  animal  is* 
prBgnant,  a  hard  irregular  mass,  more  or  less  voluminous  according  to  the- 
stage  of  gestation,  and  capable  of  being  displaced  to  a  certain  extent — eyenn 
partially  brought  into  the  pelvis,  if  parturition  is  near.  In  this  case,  the' 
bead  or  other  parts  of  the  foetus  can  be  distinguished  through  its  envelopes^ 
and  the  uterine  and  rectal  wails.  But  if  pregnancy  is  not  so  advanced, — say 
only  at  the  sixth  month,  the  foetus  cannot  be  so  readily  felt,  and  it  may 
happen  that  at  this  period  it  is  situated  low  down  in  the  abdomen,  or  well 
forward  in  one  of  the  horns  of  the  uterus,  and  lying  to  one  side  of  the  mesial 
line  (nearly  always  to  the  right  in  the  Cow) ;  so  that  an  inexperienced  or 
careless  examiner  might  miss  it  altogether  at  the  first  exploration.  This 
error  can  be  avoided  by  carefully  moving  the  introduced  hand  to  the  right 
and  left  as  far  as  the  intestine  will  permit,  with  the  animal's  body  inclined 
backwards  and  the  belly  raised  by  assistants,  as  just  described.  The  foetus 
should  be  excited  to  move,  if  possible,  so  as  to  guarantee  its  presence. 

The  difficulties  are  greater  if  it  is  desired  to  know  whether  the  foetus  is 
alive  or  dead.  Sometimes  we  may  at  once  perceive  the  movements  of  the 
young  creature  in  the  uterus  ;  but  at  other  times  it  is  motionless,  and  cannot 
be  made  to  exert  itself  except  by  moving  and  pushing  it  several  times.  This, 
however,  is  not  commendable,  unless  performed  with  the  greatest  gentleness 
and  care ;  and  if  there  is  nothing  urgent,  it  would  be  preferable  to  make  an 
examination  at  another  time,  rather  than  incur  the  dangerous  results  that 
m^ht  follow  this  manipulation. 

The  prominences  of  the  foetus  might  be  mistaken  for  the  hard  masses  of  fbces 
lodged  in  the  intestines ;  but  a  distinction  can  generally  be  made  by  the 
rapidity  with  which  these  prominences  appear  and  disappear  through  the 
sadden  movements  of  the  young  creature,  compared  with  the  slow,  regular, 
peristaltic  motion  of  the  intestine  and  its  faecal  contents. 

Vaginal  ^loration,  as  .mentioned,  can  only  be  practised  on  the  larger 
animals.  It  is  not  attended  with  any  more  danger  than  the  rectal  examina- 
tion ;  but  though  it  is  of  great  value  in  woman^  especially  when  balloitement* 
is  resorted  to,  yet  it  is  not  nearly  so  useful  in  animals  ;  for  in  consequence 
of  their  horizontal  position,  this  repercussion  is  not  possible.  Neither  is  it 
so  valuable  as  the  exploration  per  rectum.  It  is  practised  with  the  animal 
in  the  same  position  as  for  the  last-named  examination,  and  the  hand,  well 
labricated  with  soft  soap  or,  better  still,  with  olive  oil,  is  inserted 
into  the  vagina  as  far  as  the  cervix  uteri  In  the  first  months  of  gestation 
the  uterus  descends  into  the  abdomen ;  consequently,  the  vagina  is  longer 
and  more  inclined  downwards  in  front :  while  the  foetus  is  beyond  reach  of 
the  hand.  Towards  the  fifth  or  sixth  month,  the  uterus,  in  expanding  in 
every  direction,  approaches  the  vulva,  and  the  canal  of  the  vagina  being 
shortened,  it  can  be  perceived  in  the  pelvic  cavity.  The  same  manipulatory 
manoeuvres  as  were  practised  in  the  rectum,  may  be  employed  in  the  vagina 

*  The  hallattetMnt  or  repercussion  to  i&Bcertain  the  presence  of  a  foetus  in  woman,  is  produced 
br  the  operator  placing  his  patient  in  the  upright  position,  or  if  in  bed,  raising  her  shoulders. 
1^  forefinger  is  then  introduced  into  tlie  Tagina  and  placed  on  the  cervix  uteri,  while  the  other 
hand  is  employed  to  keep  the  uterine  tumour  steady  ;  then  suddenly  but  slightly  jerking  up- 
wards the  point  of  the  introduced  finger,  a  sensation  is  experienced  of  something  having  receded 
from  it,  and  which  he  will  perceive  to  fall  aeain  on  the  point  of  his  finger  in  a  moment  or  two. 
The  Jerk  of  the  finger  upon  the  head  of  the  Foetus  causes  it  to  float  upwards  a  little  in  the  liquor 
ammi,  and  ite  weight  makes  it  descend  again.  We  have  seen  that  a  kind  of  external,  or  flank 
halUitemtiU,  can  be  practised  in  the  Cow. 
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at  this  time,  but  the  lesults  are  far  from  being  so  aatisiiictory ;  the 
examination  should^  therefore^  never  be  preferred  to  that  by  the  sectom. 

Ballottement  may  be  resorted  to  in  the  smaller  aniroalB,  by  placing  them. 
in  a  vertical  position  J  but  the  other  signs  of  pregnancy  are  uaoally  so  mani* 
fcert  in  them,  that  generally  there  is  little  difficulty  in  diagnosing  their 
condition. 

jitiscuitatipn  has  not  been  much  employed  in  the  diagnosis  of  paregnancy  in 
the  loiter  animals,  though  its  value  in  woman  is  undeniable  fas  sinoe  its  intio> 
duction  by  M.  Mayor,  of  Geneva,  in  18X8,  its  utility  has  been  frequently 
«nd  sucqessfuUy  put  to  the  test,  not  only  to  ascertain  whether  there  was  m 
Icetus,  but  also  whether  it  was  alive.  In  woman,  either  the  uncoYered  ear 
or  the  stethoscope  is  applied  to  the  abdomen  >  the  latter  is  generaUy  preferred, 
as  by  it  the  sound  is  limited,  as  well  as  defined. 

The  puUaiion  of  the  fceial  heaii,  or  double  baitemetU,  consists  of  a  rapid  suc- 
cession of  short,  regular,  double  pulsations,  differing  from  those  of  the  adult 
heart  in  rhythm  and  frequency ;  the  sound  being  like  the  muffled  ticking  of  a 
watch,  or  the  pulsations  of  the  heart  of  a  new-bom  child.  In  addition  to 
the  sounds  of  the  foetal  heart,  there  is  also  the  uterine  souffle  or  plaoenial  bruU^ 
caused  by  the  blood  passing  through  the  greatly  enlarged  vessels  of  the  uterus, 
particularly  at  the  part  to  which  the  placenta  is  attached ;  it  is  aa  intermitr- 
tent  whirling .  soiind,  heard  at  an  early  period  of  pr^piiancy,  and  uaually  re- 
garded as  one  of  its  most  unequivocal  signs.  There  is,  in  addition,  the 
pulsation  of  ilie  umhilical  cord  or  funic  souffle^  heard  in  certain  favouiable 
positions  of  the  foetus ;  it  is  synchronous  with  the  fimtal  pulsations. 

In  the  laiger  animals,  ascultation  of  the  abdomen  for  the  purpose  of  dis- 
covering the  existence  of  these  sounds  is  generally  unsucoessful,  beoanae  of  the 
intestinal  walls,  the  rumblings  and  noises  of  the  intestines,  and  thoee  of  the 
rumen  in  the  Cow,  which  entirely  mask  the  bruits  of  the  foetus ;  so  that  it  ia 
seldom,  if  ever,  resorted  to.  Lafosse  and  otheis,  however^  have  resorted  to  it^ 
and  apparently  with  satisfactory  results.  Lafosse  states  that,  on  several  occa^ 
sions,  he  heard  the  pulsations  of  the  foetal  heart  very  distinctly  in  Cows  which 
were  six  months  pregnant;  though  lie  also  asserts  that  they  cumot  alvrays  be 
perceived  on  auscultation.  Hollmann  likewise  mentions  that  he  has  often 
heard  these  foetal  beats,  which  varied  from  113  to  128  per  minute,  those  of 
the  Cow  being  64  to  70,  and  were  not  markedly  influenced  by  the  state  of  the 
mother's  health;  he  acknowledges  that  they  cam^ot  be  heard  in  every  in- 
stance, even  towards  the  end  of  pregnancy.  Saake,  using  the  stethoscqpe 
in  the  right  iliac  region,  in  front  and  a  little  above  the  cnual  arch,  reeorded 
the  number  of  beats  of  the  foetal  heart  horn  the  twenty-fifth  week  up  to 
two  hours  before  birth,  though  he  was  certain,  from  their  distiactnesa,  that 
they  might  have  been  heard  earlier.  In  number  they  varied  from  126  to 
128  per  minute,  the  mother's  pulse  being  68  to  84« 

Eainard,  Trasbot,  and  others,  have  not  succeeded  in  detecting  these 
sounds ;  and  I  have  on  several  occasions  practised  auscultation  on  pregnant 
Mares,  but  have  failed  to  distinguish  the  foetal  pulsationa 

But  there  is  no  reason  why,  as  suggested  by  M.  Trasbot,  the  uterus  should 
not  be  auscultated  from  the  cervix,  by  a  long  special  stethoscope— or  rather 
"  metroscope  " — introduced  by  the  vagina,  and  its  wide  end  resting  on  the 
cervix.  The  intestinal  noises  would  be  evaded  in  this  way,  and  the  fluids  sur- 
rounding the  foetus  being  good  conductors  of  sound,  the  beats  of  its  heart 
should  be  distinctly  heard,  if  it  is  alive.  Nauche,  so  long  ago  as^l826,  and 
Verardini,  in  1871,  have  spoken  strongly  in  favour  of  this  inira-vagina  aus- 
cultation in  the  human  q9ecie& 
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From  Trbat  has  been  said  of  the  signs  of  pregnancy,  it  will  be  perceived 
that,  in  the  early  period  of  this  condition,  there  is  bat  little  more  than  sup- 
position to  gnide  us,  the  presumptions  becoming  stronger  as  the  physical  and 
•other  indications  are  more  marked.  It  is  only,  however,  towards  the  middle 
period,  when  all  the  rational  and  physical  signs  are  present,  and  when  the 
condition  of  the  uterus  has  been  ascertained  by  the  exploratory  manoeuvres 
above  described,  that  we  can  affirm,  without  the  danger  of  error,  the  existence 
of  pregnancy.  And  when  a  doubt  chances  to  prevail  at  this  stage,  it  is  well 
lo  remember  that  this  condition  may  exist  without  being  accompanied  by 
very  evident  signs,  and  that  a  hasty  conclusion  must  not  be  drawn.  When, 
for  instance,  some  rational  signs  present  give  rise  to  the  presumption  that  an 
animal  is  pregnant,  but  no  physical  indication  reveals  this.'stat«,  the  exand- 
nations  must  be  repeated  bei'ore  a  final  decision  is  arrived  at.  The  value 
of  experience  and  observation,  when  added  to  theoretical  knowledge,  is  well 
displayed  in  this  branch  of  veterinary  science.  Not  unfrequently  the 
diagnosis  of  pregnancy  is  surrounded  by  great  difficulties,  and  a  guarded 
•opinion  must  be  given. 

SECTION  IV.— DURATION  OF  PREGNANCY. 

The  duration  of  pregnancy  varies  considerably  in  different  species  of  the 

•domesticated  animals ;  and  even  in  the  same  species,  there  are  individual 

variations  which,  though  not  very  great,  are  yet  important.     From  the  doe 

Kabbit,  which  carries  its  young  only  twenty-eight  to  thirty  days,  to  the  female 

Elephant,  whose  period  of  pregnancy  is,  according  to  report,  two  years,  there 

•are  a  number  of  intermediate  terms ;  and  it  is  scarcely  possible  to  establish  a 

satisfBkctory  relationship  between  the  duration  of  gestation  and  the  other  con- 

•ditions  of  organisation — such  as  size  or  longevity.     In  closely  allied  species, 

and  which  may  couple  and  produce  hybrids — ^as  the  Horse  and  Ass,  Sheep 

and  Goat — the  period  is  pretty  nearly  the  same. 

"VVith  regard  to  breeds,  Wilhelms  has  remarked  that  the  Hungarian  Cow 
averages  ten  days  more  than  the  Dutch  Cow.  With  a  male  fostus,  the  dura- 
tion of  gestation  is  greater  than  in  the  case  of  a  female.  It  has  even  been 
remarked  that  the  male  parent  may  have  an  influence  in  this  direction. 
For  instance,  a  Mare  which  has  been  put  to  a  thorough-bred  Horse  will  be 
•longer  pregnant  than  when  impregnated  by  a  common-bred  stallion  j  and  the 
Mare  which  has  been  fecundated  by  a  stallion  Ass  goes  longer  than  when 
pat  to  a  Horse.  The  duration  of  pregnancy  also  depends  upon  the  age  of  the 
iemale,  and  her  strength  and  condition ;  a  weakly  or  worn  animal  does  not 
go  so  long  as  one  which  is  strong  and  well  fed. 

The  differences  in  individuals  of  the  same  breed  or  species  may  be  partly 
accounted  for  by  the  fact,  that  impregnation  is  possible  at  any  time  during 
vC£8trum — a  variable  period;  and  if  coitus  has  taken  place  several  times 
during  this  condition,  it  is  impossible  to  predict  when  conception  took  place. 
And  even  when  contact  has  only  occurred  once  between  the  male  and  female, 
fecundation  does  not  necessarily  coincide  with  this  intercourse  ;  as  the  ovule 
may  meet  the  spermatozoa  in  different  regions  of  the  uterine  system,  and  may 
therefore  only  be  fertilised  some  days  after  copulation.  The  time  required 
for  the  ovule  to  pass  through  the  Fallopian  tube  also  varies  in  different 
unimals.  In  the  Babbit  and  Guinea-pig,  for  instance,  it  takes  three  days ;  in 
Kuminants  from  four  to  five  days,  and  in  the  Bitch  horn  eight  to  ten  days. 

And,  as  has  been  remarked,  various  circumstances  may  retard  or  accelerate 
the  development  of  the  foetus;  not  only  this,  but  with  some  animals  it 


136  OBSTETRICAL  PHYSIOLOOT. 

may  apparently  remain  for  a  number  of  days  in  the  iitenis  after  it  is  ready 
for  birth,  without  inconvenience  to  the  mother  or  itself,  just  as  it  may  be 
born  several  days  before  the  ordinary  period  without  compromising  its  safety. 
For  these  reasons,  the  period  of  gestation  can  only  be  approximately  fixed, 
though  there  are  of  course  limits  beyond  which  Nature,  ever  provident  and 
watchful  for  the  preservation  of  species,  cannot  go  with  ceasing  to  be  naturaL 

Mare. 

The  usual  period  of  gestation  with  the  Mare  is  eleven  months^  though  it 
may  vary  between  ten  and  twelve. 

From  the  observations  of  Winter,  Brugnone,  Tessier,  and  Grille,  in  284 
Mares,  it  results  that  the  shortest  period  of  gestation  in  this  animal  was  307 
days,  and  the  longest  394  days — or  a  mean  duration  of  346  days. 

Gayot,  in  25  instances  noted  at  the  Haras  of  Pin,  France,  found  the  aver- 
age to  be  343^  days ;  the  shortest  being  324  days,  and  the  longest  367  days. 

A  writer  in  the  Journal  d'Economie  rurak  beige  for  1829,  cited  by  Bainard, 
gives  as  the  minimum  322  days,  maximum  419  days,  the  average  being  347 
days. 

Colin  gives  the  average  as  345  days,  though  birth  may  occur  at  the  330th  to 
365th,  and  sometimes  to  the  380th  day. 

Dieterichs  gives  the  shortest  period  as  307  to  317  days,  and  the  longest  as 
409  to  419  days — the  average  being  336  to  342  days.  Baumeister  and  RuefT 
give  a  minimum  of  330  days,  or  eleven  months,  the  maximum  as  420  days,  or 
fourteen  months* — the  average  as  340  day;?,  or  11^  months. 

AVith  regard  to  the  influence  of  breed  on  the  duration  of  pregnancy,  we 
have  the  researches  of  Baumeister  and  Bueif ;  from  these  it  appears  that,  with 
pure-bred  Persian  Mares,  the  gestation  period  was  341  days — 343  for  male  foals, 
and  338  for  females;  in  thorough-bred  Arab  Mares,  the  average  was  338 
days — 339  for  males  and  337  for  females ;  in  high-bred  Russian  Mares,  some 
of  which  belonged  to  the  Orloff  race,  the  average  duration  was  341 J  days — 
341  for  males  and  342  for  females.  With  English  Mares,  they  found  that 
in  half-breds  the  average  was  339|  days — 340  for  males,  and  339  for 
females. 

Saint-Cyr,  referring  more  particularly  to  Gayot's  observations,  arrives  at 
the  following  conclusions : 

1.  That  in  the  Mare,  the  normal  duration  of  pregnancy  may  be  fixed 
between  340  to  350  days — this  being  the  interval  in  which  the  majority  of 
foals  are  bom. 

2.  Some  foals  may  be  bom  alive  from  the  300th  to  the  310th  day,  but 
this  is  rare. 

3.  Births  are  frequent  between  325  and  340  days ; 

*  Hamon  {Reeueil  de  M/d.  V^Urinairet  1867)  alludes  to  the  cafe  of  a  Mare  sereii  jean  old, 
ivbicli  went  bejond  her  ordinarj  period  of  pregnancj,  oolj  manifesting  at  the  usual  time  the 
eustoinarj  si^s  of  foaling ;  though  these  soon  ceased,  but  recurred  again  in  fifteen  dajs,  onlj 
to  disappear  in  a  short  time.  After  this  interral  the  animal  appeared  to  be  quite  weU,  feeding 
and  working  as  before.  At  the  seTonteenth  month  of  pregnancy  she  was  in  the  same  condition ; 
but  on  the  hfteenth  day  of  the  eighteenth  month,  she  was  aeised  with  serious  symptoms  which 
continued  during  four  days,  when  death  ensued.  Hamon  examined  the  body  in  the  presence  of 
many  people,  who  were  much  interested  in  the  case,  and  diseorered  a  foal  which  weighed  75 
kilogrammes,  and  was  as  fat  and  fresh-looking  as  if  it  had  been  extracted  at  the  normal  period. 
The  tongue  protruded  from  the  mouth,  the  eyes  were  almost  gone,  the  muscles  were  well  de- 
veloped out  somewhat  bloodless,  and  the  position  of  the  fcetus  was  natural.  The  umbilical  cord 
had  the  same  aspect  as  in  ordinary  cases,  but  there  was  no  blood  in  its  Tessels,  and  it  was 
ruptured  at  five  or  six  centimetres  from  the  abdominal  walls.  The  foetal  enTclopes  were  byper- 
truphied,  their  total  thickness  being  four  to  fire  centimetres:  otherwise  they  were  healthy. 
The  cervix  uteri  was  of  a  great  thickness  and  rery  rigid  ;  when  dUated  it  would  only  allow  the 
passage  of  the  fist.    The  liquor  amnii  was  reddish-coloured. 
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4.  They  are  not  rare  from  350  to  365  days,  bat  they  are  indeed  so  after 
the  latter  period. 

5.  We  may  consider  300  to  400  days  as  the  extreme  limits  within  which 
Bormal  gestation  occurs  in  the  Mare ;  below  or  beyond  these  it  ceases  to  b& 
natural  and  really  physiological. 

6.  According  to  the  researches  of  M.  Gayot,  pregnancy  is  often  a  little 
longer  for  a  colt  than  a  iilly ;  and  though  this  conclusion  is  certainly  not 
founded  on  a  sufficiently  lai'ge  number  of  observations,  it  nevertheless 
acquires  a  certain  degree  of  probability  from  being  in  conformity  with  what 
is  observed  in  the  bovine  species. 

It  is  also  generally  admitted  that  pregnancy  is  longer  in  the  Ass  than  the 
equine  species. 

The  average  duration  of  pregnancy  with  thirty-three  thorough-bred  "Mares 
which  foaled  at  the  celebrated  Middle  Park  Stud,  Eltham,  in  1876, 1  find  on 
examination  to  be  335^  days — the  shortest  periods  being  316  days  (one  in- 
stance), and  318  days  (one  instance)  ;'and  the  longest  354  days  (one  instance), 
and  348  days  (one  instance).  Between  the  320th  and  330th  days,  ther& 
were  only  5  instances  ;  between  the  330th  and  340th  days,  there  were  1 1 
instances;  and  between  the  340th  and  348th  days  there  were  15  instances. 
Owing  to  some  of  the  Mares  having  been  put  to  the  Horse  more  than  once^ 
and  in  some  cases  at  intervals  of  several  days,  the  averages  may  not  be  abso- 
lutely correct,  as  the  last  coitus  has  been  the  one  which  is  reckoned  'from. 
But  with  one  Mare  (Entremet)  put  only  once  to  the  stallion  (Rosicrucian),  the 
period  was  324  days;  with  another  (Hilda)  put  to  the  same  stallion,  the  period 
was  332  days;  and  with  another  (Imogene)  and  this  stallion,  it  was  342  days. 

With  regard  to  sex,  there  were  sixteen  colts  and  seventeen  fillies:  the  average 
gestation  period  of  the  former  was  336^  days,  and  the  latter  334  days.  The 
shortest  period  (316  and  318  days)  was  with  fillies,  and  the  longest  period 
was  also  with  fillies  (354  and  348  days).  The  ages  of  the  Mares  ranged 
from  hy^  to  nineteen  years  ;  there  being  three  at  five,  two  at  six,  three  at 
seven,  two  at  nine,  two  at  ten,  six  at  twelve,  four  at  fourteen,  four  at  fifteen, 
two  at  sixteen,  one  at  seventeen,  one  at  eighteen,  and  three  at  nineteen.  In 
the  first  group,  pregnancy  averaged  340  days  ;  in  the  second  350^  days ;  in 
the  third  328§  days  ;  in  the  fourth  340^  days  ;  in  the  fifth  336  days ;  in 
the  sixth  Z2>1^^  days;  in  the  seventh  336^  ;  in  the  eighth  333  days  ;  in  the 
ninth  340  j-  days ;  in  the  tenth  324  days ;  in  the  eleventh  330 ;  in  the 
twelfth  325.  These  figures  would  go  to  prove  that  the  period  of  gestation 
decreases  with  age ;  and  indeed  we  find  that  the  shortest  pregnancies  oc- 
curred in  Mares  nineteen  years  old  (316  and  318  days),  and  the  longest  in 
six  and  nine  years  old  Marcs  (354  and  348  days). 

The  animals  were  of  course  kept  in  the  most  favourable  conditions  for 
breeding ;  and  this,  with  their  splendid  qualities  and  precocity,  doubtless 
shortened  the  period  of  gestation,  which  is  below  the  ordinary  average. 

Cow. 

It  is  commonly  believed  that  the  Cow  is  pregnant  for  the  same  length  of 
time  as  woman,  and  this  is  to  a  certain  extent  correct,  so  far  as  the  average 
period  is  concerned;  but  there  are  variations  which  must  be  taken  into 
account^  and  which  will  be  apparent  if  we  look  at  th§  published  results  of 
various  observers.  Of  1062  observations  made  at  the  Agricultural  School  of 
Saulsaie,  and  by  Blaine,  Tessier,  Grille,  and  Fiirstenbei^,  we  find  that  15 
were  pregnant  for  less  than  241  days,  52  from  241  to  270  days,  119  from 
271  to  280  days,  544  from  271  to  300,  230  from  281  to  290  days,  70  from 
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J290  to  300  days,  and  32  bey<Hid  301  days.  So  that  it  would  appear  that, 
vith  the  Cow,  parturition  is  very  rare  before  the  241st  day;  not  so  rare  after 
the  300tli  day ;  somewhat  common  from  the  240th  to  the  270tli  day  ;  and 
«quite  common  between  the  280th  and  the  290th  day  ;  tlie  average  duration  of 
pregnancy  being  about  283  days.  Colin  gives  an  average  of  from  280  to  285 
^ys,  though  birth  may  occur  at  th^  250th  to  the  300th  day,  and  even  later. 

X>ieteriohs  gives  the  shortest  period  as  from  210  to  226  days ;  the  longest 
between. 326  and  353  days-^^avecage,  286  days ;  while  Baumeister  and  Kucff 
^ve  the  shortest  they  observed  as  240  days,  and  the  longest  330  days  —aver- 
age, 285  days.  The  average  of  the  Bernese  SimmenthaJer  breed  at  Hohen- 
heim  was  280^  days :  male  calves  283,  and  cow  calves  278  days. 

Earl  Spencer  has  furnished  notes  of  764  observations,  which  would  go  to 
jprove  that  no  calf  can  be  bom  alive  before  the  220th,  nor  after  the  313th 
•day,  and  that  it  is  impossible  to  rear  those  bom  before  the  242nd  day.  Those 
birtha  which  occurred  before  the  260th  day  he  considered  as  decidedly  pre- 
mature, while  those  which  took  place  Rft«r  300  days  were  classed  as  irregular. 
In  314  instances,  310  calved  after  the  285th  day,  three  went  on  to  the  306th 
•day,  and  oii»  to  l^e  313th.  The  average  given  is  284  to  285  days.  Among 
the  calves  bom  between  the  290th  and  300th  day,  there  was  a  decided  pre- 
.ppnderanee  of  males ;  all  those  produced  after  the  300th  day  were  females. 

In  the  American  Journal  of  the  Medical  Sciences  for  1845,  the  result  of 
•observations  on  62  Cows  gives  the  longest  period  as  336  days,  and  the  shortest 
as  213  days  :  the  average  for  the  male  calves  being  288  days,  and  females 
:282  days. 

Cattle-breeders,  we  believe,  generally  entertain  the  notion,  notwithstanding 
Earl  Spencer's  o,ibservations,  that  gestation  is  longer  for  a  male  than  a  female 
<cal£ 

She^  and  GoaL 

The  Sheep  and  Goat  go  with  young  about  five  months.  M.  Magne  care- 
fully noted  the  pregnancy  of  429  Sheep  at  the  Alfort  Veterinary  School  during 
.a  period  of  eight  years,  with  the  following  result : — 

2  instances  of  143  days  57  instances  of  150  days 

15  „  144    „  ^  49  „  151    „ 

22  „  145    „  '  23  „  152    „ 

30  „  146    „  13  „  153    „ 

55  „  147    „  7  „  154    „ 

68  „  148    „  7  „  155    „ 

80  „  149    „  3  „  156    „ 

From  this  list  we  observe  that  the  difllerence  between  the  longest  and 
•ehortest  period  was  only  three  days,  by  far  ihe  laT^gest  number  of  births  occur- 
ring between  the  147th  and  151st  days.  The  average  duration  of  pregnancy 
was  about  149  days.  Crestation  was  longer  with  the  female  than  the  male 
lambs,  and  this  Magne  attempts  to  explain  by  the  greater  development  and 
weight  of  the  former,  which  rendered  parturition  more  difficult  and  slow. 

CoHh  says  the  average  period  in  the  Sheep  is  151  to  152  days,  though  par- 
turitioti  may  take  place  from  the  145th  to  the  160th  day. 

Dieterichs  gives  the  shortest  period  as  146  days,the  longest  157 — average, 
151  days;  and  Baumeister  andRneff  state  the  shortest  period  in  the  Sheep 
4ind  Goat  as  135  days,  the  longest  160 — average,  144  days;  the  male  lamba 
requirinff,  as  usual,  the  longest  period.  With  regard  to  breed,  these  authorities 
ibund  tmit  the  period  of  gestation  in  Merinos  averaged  150*3  days ;  while 
'with  Southdowns  it  was  only  144*2  days,  or  six  days  less. 
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Iq  tbe  Metrinos,  for  the  IXlal^  lamb  the  avemge  period  was  151*1  days, 
female  lamb  150*6  days,  and  twins  ,149*9  days;  and  in  the  Soathdowns,  for 
the  male  lamb  144'7  days,  female  lamb  144*1,  and  twins  144  days. 

Magne  asserts  that  the  Goat  goes  a  little  longer  than  the  Sheep— the  aver- 
age being  five  montha  and  some  day& 

Piff. 

The  Pig  is  hsnally  pregnant  four  months,  or  according  to  some  authorities 
Oim  months,  three  weeks,  and  three  daijL  Baumeister  and  Rueff  give  the 
longest  period  as  130  days,  the  shortest  llO — average,  120;  while  Dieterichs 
gives  109  days  as  the  shortest  and  133  as  the  longest— a veratje,  115  to  IIG 
days;  and  Magne  says  that  it  is  rarely  less  than  109  or  more  than  120  days» 
Eainard  noted  the  period  of  gestation  in  65  Pigs,  and  reports  it)  to  bo  as 
follows : — 

2  instances  104  days. 
10         „        110  to  115  days. 
23         .,        116  to  120  days. 
27         „        121  to  125  days. 
2         „        126  days. 
1         „        127  days. 
The  average  was,  therefore^  119  days,  the  interval  between  the  longest  and 
shortest  periods  being  23  days. 

Bitch. 

The  Bitch  goes  with  young  about  two  m/>nths,  or  from  58  to  65  days ;  the 
average  being  63  days  or  nine  weeks.  Baumeister  and  'Rueff  state  the 
shortest  period  to  be  55  days,  and  the  longest  70 — the  average  being  60  days. 

Cut. 

The  Cat  is  pregnant  from  50  to  60,  62,  or  even  64  days,  the  average  being 
^5  days  or  eight  weeks, 

SECTION  v.— GEMELLIPAROUS,  PLUKIPAEOUS,  OE  MULTIPAEOUS 

QESTATION. 

Among  the  domestic  animals  there  are  species  which  are  naturally  untpar- 
-oiu — ^produce  only  one  at  a  birth ;  and  others  which,  in  a  normal  or  physio- 
logical manner,  bring  forth  two,  three,  or  more  at  a  time,  and  are  therefore 
dengnated  gevulliparom  or  multiparous,  gestation  being  known  as  double, 
triple,  quadruple,  etc.  As  examples  of  uniparous  animals,  we  may  give  the 
^lare,  Asa,  Cow,  and  Sheep ;  while  we  may  cite  the  Pig,  Bitch,  and  Gat  as 
nmUiparous  creatures.  As  multiparity  is  normal  with  the  latter,  we  shall  not 
refer  to  them,  but  will  allude  to  those  creatures  which,  naturally  uniparous, 
sometimes  bring  forth  more  than  one  descendant  at  a  time. 

It  is  seldom  that  twins  are  produced  by  the  laiger  domesticated  animals, 
and  particularly  by  the  Mare  and  Ass,  though  instances  are  reeorded  of 
these ;  while  in  the  Cow,  Sheep,  and  Goat  the  occurrence  of  twins,  triplets,  or 
even  more  young  creatures  at  a  birth,  are  not  so  rare. 

The  causes  of  mvltiparUy  are  not  well  ascertained.  It  may  be  due  to 
simultaneous  ripening  of  two  or  more  Graafian  vesicles,  which,  rupturing  at 
the  same  time,  allow  the  escape  of  the  ovules  they  contain,  and  which  may 
become  impregnated  at  a  single  coitus.  Or  a  Graafian  vesicle  may  contain 
two  or  more  ovules,  as  Bischoff  has  witnessed  in  woman ;  and  these  arriving 
together  in  the  uterus,  may  be  fecundated  at  one  time.^  Or  it  may  even 
happen  that  the  vitelline  membrane  contains  two  yolks^  as  sometimes  occurs 
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in  the  fowl's  egg ;  and  as  the  vitelline  mass  is  the  essential  part  of  the  egg,  it 
is  evident  that  when  this  contains  two  of  these  masses,  they  ought^  if 
fecundated,  to  produce  two  embryos. 

In  the  Ibrst  cose,  as  Saint-Cyr  points  out,  each  foetus  has  ordinarily  all  its 
annexes  distinct  and  completely  independent ;  or  it  may  be  that  the  two 
chorions  are  fused  together,  in  which  circumstance  the  two  foetuses  will  then 
have  a  common  envelope.  In  the  second  hypothesis,  this  fusion  of  the 
chorions  appears  to  be  the  rule,  although  the  envelopes  may  also  be  inde- 
pendent ;  and  in  the  third  case — ^that  of  the  two  vitelluses  contained  in  the 
same  vitelline  membrane — not  only  the  envelopes,  but  also  the  foetuses  may 
become  united  more  or  less  closely,  and  thus  give  rise  to  double  mansiers. 

Finally,  it  is  also  possible  that  two  ovules  may  become  detached  from  the 
ovarian  cluster,  though  not  simultaneously,  but  successively  ;  and  be  fecun- 
dated, one  after  another,  at  two  consecutive  copulations  within  a  brief  period. 
Occurrences  of  this  kind,  by  no  means  rare,  have  been  wrongly  adduced  as 
instances  of  superfoctation. 

Mare. 

Of  all  the  domestic  animals,  the  Mare  is  the  one  which  least  frequently 
brings  forth  more  than  a  single  creature  at  a  birth  ;  and  Saint-Cyr  has  only 
been  able  to  collect  fourteen  instances,  though  we  have  been  more  fortunate. 
Eueff  admits  that  one  cose  of  gemellar  gestation  may  occur  in  this  animal  ia 
every  250  normal  casea  ;  but  that  the  young  are  nearly  always  bom  dead,  or 
die  soon  after  birth.  In  the  register  of  a  stud,  only  one  instance  of  twins  was 
found  in  every  23C|  births. 

Demonssy,  cited  by  Saint-Cyr,  observed  an  example  of  donble  gestation  ;  bnt  the 
foals,  though  alive  when  born,  perished  soon  after.  Lemaltre  gives  a  similar  instanoe  ;. 
only  that  one  of  the  foetuses  was  expelled  at  four  months,  while  the  other  was  r&> 
tained,  was  foaled  alive  at  the  usnal  time,  and  survived.  Tr^lut  has  seen  a  Mare- 
which,  at  the  tenth  month  of  pregnancy,  cast  two  well-formed  foals.  She  had  been 
put  to  the  stallion  five  times— on  Apnl  23,  May  4,  16,  and  25,  and  June  5  ;  she 
aborted  on  March  15.  Her  abdomen  was  enormously  large,  and  some  time  before- 
abortion  she  had  received  a  kick  in  the  flank. 

A  fourth  example  of  double  gestation  is  related  by  Goux.     The  two  foals — a  colt- 
and  a  iilly — were  alive  when  bom,  and  continued  to  thrive.     Saint-Cyr's  father,  an. 
agriculturist,  witnessed  an  analogous  occurrence,  the  progeny  also  surviving ;  and 
Samt-Cyr  himself  saw  a  twin  birth  in  a  Mare,  one  of  the  foals,  which  was  bom  dead^ 
weighing  25  kilogrammes ;  the  other,  which  lived,  weighing  nearly  26  kilogrammes. 

In  the   Veterinarian  are  found  a  number  of  instances  of  twin  foals  in  this  countiy. 
Mr.  Millington  (vol.  iv.,  p.  424)  gives  three  cases  of  this  kind,  the  foals  being  born, 
alive.     In  vol.  ix.  (p.  450)  an  account  is  given  of  a  Mare  which  died  of  hydrops  uteris 
in  which  were  twin  foals ;  in  vol.  xii.  (p.  288)  is  another  account  of  two  bom  dead,  and. 
in  vol.  xvii.  (p.  177)  a  similar  instance. 

A  most  unusual  case  of  twin-birth  is  related  in  the  North  British  AgrieuUuriti  for 
May  17th,  1876  :— A  Mare,  the  property  of  Mr.  Chapman,  farmer,  Halnaby,  gave 
birth  to  a  colt  and  filly  foal  on  the  2nd  March,  1875,  both  living.  On  the  16th 
March,  1876,  she  brought  forth  two  filly  foals,  thus  giving  birth  to  four  foals — one 
colt  and  three  fillies — in  less  than  thirteen  months. 

The  f^ld  (Ma^  10,  1873)  reports  a  Mare  in  Devonshire,  which  produced  twin  foals 
three  times  within  three  years.  The  Mare  went  full  time  in  each  instance,  bnt  only 
one  foal  (they  were  all  colts)  lived  for  any  length  of  time.  According  to  the  Liverpool 
Mercury  (July  23,  1845)  a  Mare  at  Abringhall,  fifteen  years  old,  brought  forth/o«r 
oolts  in  the  space  of  fifteen  months  ! 

Raabe,  in  1852,  witnessed  a  triph  birth  in  a  five-year-old  Mare  ;  the  three  foala  were 
bom  alive,  and  were  completely  developed,  but  they  soon  died. 

Two  instances  of  triple  birth  are  given  by  Saint-Cyr,  the  most  remarkable  being 
that  recorded  by  Paucou^.  This  occurred  with  a  Mare  which,  put  to  the  Horse  on/y 
once,  on  February  17th,  1843,  aborted  during  the  night  of  September  27-28,  two  foals 
being  found  in  one  chorion ;  on  the  25th  of  the  following  February,  it  produced  a  third 
foal  perfectly  formed,  and  which  lived.  In  the  second  case,  related  by  DevillierSy 
the  Mare  had  been  put  to  the  stallion  several  times  in  May,  June,  and  July.    On 
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liilarch  lOih  it  produced  three  properly-formed  but  dead  foals,  one  having  apparently 
ceased  to  live  some  days  before. 

In  the  Veterinarian  for  1875  (p.  334)  allasion  is  made  to  an  agricultural  Mare  in 
Norfolk,  eight  years  old,  and  not  known  to  have  been  previously  bred  from,  producing 
three  foals  at  a  birth.  The  first  was  dead,  and  appeared  to  have  been  so  for  severiu 
days.  The  second  was  bom  alive  immediately  after  the  birth  of  the  first,  but  only 
lived  about  half  an  hour.  The  third  was  born  dead  seven  hours  after  the  second,  but 
its  condition  showed  that  at  the  time  parturition  commenced  it  was  aUve.  The  foals 
were  all  of  the  same  colour — bay — and  were  perfectly  formed.  The  Mare  made  a 
good  recovery.  In  the  same  journal  for  1867  (p.  595),  Mr.  Newman,  of  Havant,  re- 
ports the  birth  of  three  fine,  well-developed  foals,  two  of  which  were  bom  alive  and 
lived.     The  Mare,  of  the  cart-breed,  had  gone  the  full  period  of  pregnancy. 

The  most  numerous  instances  of  twin  or  triple  gestation  in  the  Mare  are, 
however,  to  be  attributed  to  two  successive  fecundations,  of  which  Saint-Cyr 
has  collected  eight  examples.  In  all  of  these,  strange  to  say,  the  Mares  had 
been  put  to  a  stallion  of  the  equine  and  asinine  species  in  succession,  and 
brought  forth  each  a  foal  and  a  mule.  In  the  majority  of  these  instances, 
the  two  fecundations  were  within  a  brief  period — the  one  succeeding  the 
other  immediately,  or,  at  any  rate,  within  the  same  day  ;  though  in  one  in- 
stance there  was  an  interval  of  fifteen  days.  Which  was  the  elder  of  the  two 
foals  in  these  births — the  one  first  bom  or  the  one  first  conceived  ]  Though 
in  the  human  species  such  a  question  might  have  some  importance,  with  ani- 
mals it  has  only  a  physiological  interest ;  but  the  order  in  which  they  were 
bom  would,  nevertheless,  be  the  only  rational  assignment. 

The  female  Ass  more  frequently  brings  forth  twins  than  the  Mare ;  but 
even  in  this  animal  such  an  occurrence  is  rare.  In  an  average  of  thirty  she- 
Asses,  kept  for  the  production  of  milk  by  a  man  at  La  Chapelle  Saint-Denis, 
only  four  had  twins  in  a  period  of  seventeen  years. 

Cow. 

Double,  and  even  triple,  births  are  not  so  unusual  in  the  Cow,  the  former 
being  far  from  uncommon.  Indeed,  it  is  so  frequent  in  some  breeds,  and  with 
individuals,  that  it  has  been  suggested  to  produce  by  selection  a  breed  of 
Cows  which  would  habitually  have  twins. 

Mr.  J.  Maccillivray,  of  Banff,  in  an  excellent  little  "Manual  of  Veterinary  Science 
and  Practice,  published  in  1857,  writes  : — "A  nei£|hbour  of  mine,  Mr.  Peter  Low, 
liad.  a  Cow,  a  splendid  animal,  of  the  cross  breed,  which  had  twin  calves  yearly  for  six 
snccessive  years.  Two  of  her  female  progeny  have  had  twin  calves  repeatedly.  Mr. 
Low  kept  one  of  her  male  twins,  a  bull ;  to  him  two  Cows  have  had  twin  calves,  and 
there  are  a  mumber  of  Cows  in  calf  to  him  just  now.  From  this  and  other  similar 
cases,  I  think  there  is  no  doubt  but,  by  proper  selection  and  management,  a  race  of 
twin-bearing  cattle  misht  be  established.'  And  asain  he  says : — "  From  a  paper  now 
lying  before  me,  I  shidl  record  what  I  believe  to  be  a  unique  case  of  a  calf -producing 
Cow.  I  am  indebted  for  the  particulars  to  Mr.  James  Stephen,  Balfluig  Cottage,  Alford. 
'  Memorandum  regarding  a  small  Cow  of  the  black  Polled  breed,  which  belonged  to  the 
late  Mr.  Alexander  Stephen,  Farmton,  Alford  : — 

Year.  Number  cf  CalTes  afc  a  birth. 

1842 1— first  calf. 

1843 3— came  to  maturity. 

1843 4 — one  died  ;  seven  in  one  year. 

1844 2 — came  to  maturity. 

1845 3 — came  to  maturity. 

1846 6 — died  prematurely. 

1847     2 — came  to  maturity. 

XO^O         ••■  ••■  •••        ^K* 

Kueff  says  that,  with  the  Simmenthaler  breed  of  cattle  at  Hohenheinii  dai- 
ing  an  interval  of  ten  years,  there  were  four  per  cent,  twin  births. 

Triple  gestation  is  of  course  much  more  uncommoni  but  the  instances  on 
record  are  numerous. 
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Dopiiy  mentioni  a  Tery  omiaiial  instance  of  fecundity  in  a  Cow  which,  at  three 
births  in  successive  years — 1817,  1818,  and  1819 — brought  forth  nine  calres,  only  two 
of  which  were  not  reared  by  the  mother ;  these  calves  afterwards  had  only  one  ofiT- 
spring  at  each  birth.  Rainaxd.  speaks  of  one  of  his  nupils  delivering  a  Cow  of  three 
ealves  in  the  neighbonrhood  of  Lyons  ;  and  Roche^Luoin  gives  two  similar  instanoes. 
In  one  of  thtose  Uie  lirst  two  calves  were  bom  alive  and  reared  by  their  mother,  but 
the  third,  which  was  in  a  bad  position,  was  removed  dead  six  days  later.  In  the 
second  instance,  the  Cow,  after  producing  a  living  and  properly^eveioped  calf,  ooii> 
tinned  to  straiki  and  make  fmitlesa  efforts  to  get  rid  of  the  other  foBtnses,  until  ahe 
died  five  days  afterwards,  when  two  calves  attached  to  each  other  by  the  stemnm 
were  found  in  the  uterus.  Spelling  records  the  case  of  a  Dutch  Cow  which  produced 
three  calves  ;  the  tint  was  a  male,  the  second  a  heifer,  and  the  third  a  heifer  in  a 
wrong  position.  In  England  Mr.  Snowdon  has  seen  a  Cow  which  brought  forth  a 
living  calf  some  hours  after  a  dead  one,  and  in  a  few  minutes  an  anidian  monster. 

In  the  Ipgwick  Journal  for  October,  1875,  mention  is  made  of  a  Cow  which  prodnoed 
six  calves  in  twenty  months,  all  living  :  first  three  fine  calves,  then  one,  and  again  two. 

The  Liverpool  Mercury  (April  9,  1847)  mentions  a  Cow  which  produced  sixteen 
calves  in  eight  years — two  calves  at  six  births,  three  at  one  birth,  and  one  at  another 
birth.  The  Mark  Lane  Expretts  (May  11,  1852)  alludes  to  a  Cow  which  broneht 
forth  three  calves  at  a  birth — making  eleven  calves  before  she  was  seven  years  old. 
The  Chester  Chronicle  (February  18,  186p)  reports  the  biith  of  three  full-sized  calves 
by  a  Cow,  all  of  which  did  well ;  and  the  Shreu>elmry  Chronicle  (July  5,  1844)  gives  a 
similar  instance,  but  the  calves,  bom  during  the  night,  were  found  dead  in  the 
morning.  In  the  Field  for  June  17,  1876,  the  birth  of  three  calves — a  Bull  Mid  twa 
Cows^is  reported.     They  were  alive  and  doing  welL  . 

Quadrigemellar  gestation  is  also  sometimes  observed  in  the  Cow. 

Rainard  gives  two  instances ;  ai^d  Hamon  mentions  a  little  Breton  Cow  which,  in 
1858,  produced  four  calves — two  male  and  two  female,  the  last  two  dying  soon  after 
birth.  GelU  gives  a  remakable  instance  of  a  Cow  which,  in  1837,  had  three  calves,  in 
1838  two,  in  1839  two,  in  1840  two,  and  in  1841  fonr  t  One  of  the  last  was  a  hofer  ; 
all  were  well-developed  and  successfully  reared,  and  the  last  four,  at  five  weeks  old, 
weiffhed  about  forty-five  pounds  each. 

iflie  Veterinarian  (vol.  xiii.,  p.  579)  gives  an  account  of  a  deliveiy,  with  assistance, 
of  four  dead  calves.  This  journal  also  (vol.  xiv.,  p.  15)  records  a  case  in  which,  with 
assistance,  a  Cow  was  delivered  of  four  calves — ^two  dead  at  birth  and  two  alive, 
though  these  soon  expired.  They  were  properly  developed,  and  appeared  to  have  beeia 
healwy  up  to  parturition  ;  they  weighed,  respectively,  25A,  24, 17|,  and  n^lbs.  From 
the  structure  of  the  placenta,  it  was  concluded  that  each  fcetus  had  been  contained  in 
a  separate  membrane  and  fluid.  The  birth  was  premature  by  two  months  and  nine 
days.  In  the  same  journal  (toI.  xrii.,  p.  424)  another  quadruple  birth  is  described  ; 
the  calves  were  well  developed  and  411  bom  alive,  though  they  soon  after  died. 

According  to  the  Chester  Ghroniek  (March  5,  1847)*  a  Cow  brought  forth  three 
calves,  and  in  three  days  a  fourth.  All  died  soon  after.  The  FieSi  (December  7, 
1872)  deecribee  tiie  birth  of  four  calves  by  a  Cow  about  four  years  old,  and  which  had 
twins  at  a  previous  ladving.  One  calf  died,  but  the  others  did  well.  The  Liverpool 
Mercury  (March  28,  1845)  reports  a  Cow  as  having  produced  four  calves— fuU-aued, 
but  dead.  Eddov^s  Skrewtbury  JcuHud  (July  29,  1846)  alludes  to  a  Cow  which  gave 
birth  to  four  buU-calves,  three  of  which  Uved. 

Mr.  Cartwright,  of  Whitchurch,  gives  an  instafice  of  fonr  calves  at  a  birth.  The 
Cow  and  calves  died  soon  after. 

The  Hevue  V^Urinaire  of  Toulouse  (Febmary,  1876)  gives  a  case  of  quadrigemellar 
parturition  in  a  Durham  Cow,  aged  twenty-two  months,  near  Bochefort.  Birth, 
occurred  naturally  in  an  hour ;  two  cow-calves  were  first  bom,  then  two  males ;  three 
did  not  live  beyond  an  hour,  the  other  survived  thirty-six  hours. 

Quintuple  pregnancy  is  very  rare  in  the  Cow. 

In  the  Oiomale  di  Veterinaria  for  June,  1855,  Professor  Lessona,  of  Turin,  describes 
a  quintuple  birth  in  a  Cow  in  Piedmont.  The  animal  was  twenty  days  from  its 
full  time.  The  abdomen  was  very  voluminous,  but  beyond  the  premature  delivery 
there  was  nothing  unusual  attending  the  birth.  The  progeny  consisted  of  three 
females  and  two  males,  and  each  weighed  about  37^  pounds.  They  were  healthy  and 
fnUy  developed  ;  but  the  mother,  eitber  through  her  premature  delivery  or  from  age, 
was  unable  to  suckle  them^  and  they  were  put  to  another  Cow  wl^ose  milk  proved  nn- 
suitable  for  them,  as  they  had  an  attack  of  indigestion,  and  in  about  eight  days  after 
birth  all  were 'dead.  Lessona  thinks  two  were  lodged  in  the  same  envelope  in 
each  horn,  and  that  the  fifth  foetus,  with  a  single  placenta,  occui»ed  the  body  of  the 
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nteras  with  its  proper  envelopes.  A  singnlfkr  fact  was  their  hexa%  aE  presented  for 
delivery  in  a  normal  position — a  very  extraordinary  circumstance.  The  Cow  had.pro- 
doced  twin  calves  the  preceding  year. 

In  the  Veterinarian  (vol.  xxxii.,  p.  200),  Mr.'Torhes*  of  Reigate,  mentioi^s  a  Cow,  six 
years  old,  which  at  her  third  calving  produced— three  weeks  prematnre^five  calves 
at  a  birth — four  bulls  and  one  cow.  Three  of  the^  calves  died  in  a  few  hours,  the 
foarth  in  a  day,  and  the  fifth  two  days  after  thdy  "^ere  bom.  Still  more  remarkable  is 
the  cass  recorded  in  this  journal,  by  Mr.  Garnird,  as  having  occurred  at  Ilepton.  A 
Cow,  cross-bred  and  eleven  years  old,  and  wliich  had  never  previously  brought  forth 
more  than  one  calf  at  a  birth,  produced  ^Ve  living  healthy  calves,  ieill  of  which,  when 
he  wrote  some  days  afterwards,  were  alive  4nd  vigorous,  and  had  every  appearance  of 
continuing  so.  They  were  all  nearly  of  one  size,  and  were  larger  and  stronger  than 
might  have  been  suppoeed.  Four  were  bull-calves,  and  during  parturition  ,tbe  first 
four  presented  in  a  natural  position,  but  the  iBf th  wto  a  breech  presentation. 

The  Chester  Chronicle  (February  11,  1854)  reports  a^Cow,  between  ten  and  eleven 
yean  old,  producing  five  calves — ^four  males  and  one  female — all  of  which  lived.  The 
calves  were  nearly  of  the  ordinary  size,  and  were  strong  and  lively.  In  Eddow^s 
Shrewsbury  Journal  (September  9,  1874),  mentioh  is  made  of  a  Cow  whi<Jh  had  been 
purchased  as  barren,  but  which  in  due  course  produced  a  dead  calf,  on  the  following  day 
another,  and  so  on  until  four  were  boni.  Th^  Co#  then  died,  and  on  being  opened  a 
fifth  calf  was  found.  Mr.  Litt,  of  Shrewsbury,  in  the  same  journal  gives  the  par- 
ticulars of  the  case  of  a  Cow  which  died  within  a  f ortnie|ht  of  calving,  and  on  being 
opened  no  fewer  than  five  fully-developed  calves  were  lound  in  the  uterus.  They 
were  nearly  uniform  in  size,  and  with  the  excej^tion  of  one,  which  way  rather  ema- 
ciated, they  were  in  a  remarkably  well-nourished  condition.  They  consisted  of  four 
females  ana  a  male,  and  were  very  little  smaller  than  ordinery  calves  at  birth, '  being 
about  the  usual  size  of  twins.  Mr.  Litt  was  Ofopinion  that,  had  they  been  born  at 
the  proper  time,  they  would  have  lived.  The  Cow  had  not  thriven  so  well  as  its  com- 
panions for  some  time,  but  up  to  the  morning  of  the  day  previous  to  decease,  it 
appeared  to  be  in  perfect  health.  Death  was  probably  due  to  the  excessive  drain  upon 
the  animal's  system  produced  by  so  many  ][oung. 

Schumann,  'in  185^  reports  a  quintuple  birth — all  males,  and  dead-bom.  Rueff  re- 
cords another,  in  which  all  the  calves  lived-^and  one  which  occurred  at  Havin^en^  in 
a  five-year-old  Cow.  Baron  also  refers  to  a  similar  instance.  Mr.  Garrard,  of  Tick- 
xudl,  however,  has  a  more  favourable  report  6i  a  birth  of  this  kind.  In  18{>4  a  Cow 
gave  birth  to  five  living  healthy  calves,  all  of  which  were,  when  he  wrote  (a  week  after 
birth),  alive  and  vigorous,  and  likelv  to  continue  so.  They  were  nearly  all  of  one  size, 
and  larger  and  stronger  than  could  be  supposed.  Four  were  bull-calves.  The  Cow, 
by  no  means  a  large  one,  was  eleven  years  old  and  of  a  mongrel  breed,  and  had  never 
produced  more  than  one  calf  at  previous  gestations.  She  <ud  not  manifest  any  un- 
usual symptoms  of  exhaustion  ;  the  first  four  calves  presented  naturally ;  the  fifth  wa» 
a  breech  presentation. 

Kurds  speaks  of  a  Cow  which  aborted  seven  foetuses ;  while  Kleinschmeid  {Magazin 
/Or  Thierneilkuntle,  1857)  mentions  having  found  fifteen  embryos  in  the  uterus  of  an 
animal  of  this  species  ! 

With  the  Sheep,  twins  are  a  very  common  occurrence ;  and  it  i$  a  saying 
that  in  a  good  flock  there  should  be  as  many  lambs  as  Ewes,  the  double 
births  compensating  for  the  losses.  Instances  of  extraordinary  fecundity  are 
also  by  no  means  rare,  and  would  appear  to  pertain  to  particular  breedsl  Dau- 
benton  states  that,  in  the  counties  of  Julliers  and  Cloves,  every  Sheep  brings 
forth  two  or  three  lambs  twice  a  year — five  Sheep  producing  twenty-five 
lambs  in  twelve  months.  In  French  Flanders,  according  to  Magne,  who 
cites  Comeille  as  his  authority,  therfi  is  a  V6ry  prolific  breed  of  Sheep,  each 
ordinarily  producing  three,  sometimes  four,  five,  and  six,  rarely  seven  lambs, 
at  two  births  during  the  year.  Tessier,  speaking  of  this  breed,  while  admit- 
ting that  twin  lambs  are  not  an  ordinary  occurrence  with  Sheep,  assures  us 
that  in  a  flock  composed  of  371  Ewes,  there  were  22  double  births  ;  and  he 
mentions  having  seen  a  Sheep  that  was  twenty  years  old,  which  had  bred 
every  year.  A  Ewe  at  Hohenheim,  in  1845,  brought  forth  one  lamb,  the 
^  first;  in  1846, two;  in  1847,five;  in  1848,  foiir;  1849,  three;  1850,  two-^^in  all 
*  seventeen  lambs  at  six  births.  Four  of  these  were  males,  and  thirteen  females. 


144  OBSTETRICAL  PHYSIOLOGY. 

In  oar  own  country  sach  fecundity  is  not  veiy  uncommon. 

For  instance,  in  the  Oiainher  qf  AgricuUttre  Journal  for  March,  1871,  there  is  a 
notice  of  extraordinary  prolificacy  related  by  Mr.  Anfas,  of  Lowthorpe,  Hall,  who 
aays  : — **  Last  year  one  of  my  Ewes  of  the  Lincoln  breed,  broaght  forth  six  lambs,  aU 
living.  I  had  great  difficulty  in  persuading  my  neighbours  to  believe  this,  althoo^ 
the  nict  was  quite  clear  ana  well  attested  I  eave  her  a  private  ear^mark,  and  last 
Michaelmas  a  separate  red  mark  also.  As  we  saw  this  sprine  that  she  was  getting  heavy, 
we  kept  her  quite  separate  from  the  rest  of  the  Ewes,  and  last  Thursday  she  produced 
another  six  lambs.  Some  of  these  will  not  survive,  as  they  were  a  few  days  befofre 
their  proper  time  ;  but  all  are  complete  and  well  formed,  and  the  Ewe  is  now  suckling 
one  lamb."  "The  especial  wonder  about  this  woolly  mother,'*  adds  the  editor  of  the 
journal, ' '  is  that  she  belongs  to  a  breed  in  which  it  is  rare  for  a  Ewe  to  drop  more 
than  three  lambs,  while  good  luck  among  the  Lincoln  flocks  is  'one  half  pairs,'  with 
occasionally  a  three." 

The  Carmarlhen  Journal  (March,  1844)  alludes  to  four  Ewes  in  that  county,  which 
in  one  week  yeaned  fourteen  lambs  ;  one  had  five  lambs,  and  these  all  did  welL  The 
Chester  Chronicle  (May  25,  1867)  mentions  that  a  little  Welsh  Ewe  at  Birkenhead  had 
two  lambs  in  the  spring  of  1864 ;  in  1865  three,  all  alive  ;  1866  four,  all  living  ;  and  in 
1876  five,  four  of  which  Hved,  and  were  in  good  health.  BellB  Weekly  Mesttengtr 
(June  29,  1844),  states  that  a  farmer  in  Kent  had  a  Ewe  which  dropped  the  extraordi- 
nary number  of  six  lambs,  four  of  which  it  reared,  and  the  other  two  were  brought  up 
by  nand.  The  previous  season  the  same  Ewe  produced  four  lambs,  all  of  which  were 
reared  and  turned  out  welL  According  to  the  Chester  Chronicle  (April  1 1, 1868),  a  farmer 
atOtley,  Yorkshire,  had  a  Ewe,  five  years  old,  which  had  produced  fifteen  lambs.  When 
one  year  old  it  had  two,  at  two  years  four,  at  three  years  two,  at  four  years  four,  and 
at  five  years  three.  The  Salopian  (April  6,  1872)  speaks  of  a  Ewe  at  Wem,  Salop,  which 
gave  birth  at  one  time  to  five  lambs  the  previous  year,  and  these  were  all  reared, 
and  in  this  year  six  were  bom,  five  of  which  lived.  The  Chester  Chronicle  (April  19, 
1873)  alludes  to  a  Ewe  which  produced  an  annual  average  of  three  lambs  for  seven 
years  ;  the  animal  itself  was  one  of  three.  The  Shretcsbury  Chronicle  (June  26,  1874) 
reports  that  a  Shropshire  Ewe  lambed  twice  in  six  months,  producing  twins  each 
time  ;  and  the  f%eld  (May  12,  1873)  gives  an  instance  of  a  Ewe  having  five  lambs,  on« 
of  which  died  in  a  few  days,  but  the  others  did  well.  The  Oswestry  Advertiser 
(October  2,  1872)  instances  a  Ewe  which  gave  nine  lambs  in  two  seasons — three  and 
aix — all  fine  lambs,  and  in  perfect  health.  And  iu  the  Cambrian  newspaper  for  the 
same  month,  it  is  mentioned  that  "  Mr.  J.  M.  Harding,  of  the  Town-Hill  Farm,  Swan- 
sea, has  just  had  an  extraordinary  piece  of  good  luck  m  lambins.  From  a  small  flock 
of  seventeen  Ewes,  he  has  had  no  less  than  thirty-seven  lambs,  all  alive  and  doing 
well.  Every  Ewe  has  brought  *  doubles,'  and  three  have  brought  'triplets.'  It  is 
not  only  the  number  of  lambs,  but  they  are  all  strone  and  healthy.  .  .  .  There 
is  no  reason  to  doubt  that  the  remainder  of  the  flock  will  be  equally  prolific." 

In  the  Kottingliam  Journal  for  1846,  it  is  stated  that  a  Ewe  in  that  locality  brought 
forth  five  lambs  at  a  birth,  all  alive  and  likely  to  continue  so. 

Mr.  Litt,  already  quoted,  mentions  the  case  of  five  Ewes  which  had  been  attacked 
with  symptoms  of  brain  disorder  shortly  before  lambing,  and  soon  died.  Each,  when 
opened,  was  found  to  have  four  lambs,  making  twenty  in  all. 

The  Lynn  Advertiser  for  February,  1872,  states  that  a  Ewe  in  that  locality  lambed 
on  the  1 1th  of  that  month,  the  lamb  living  twenty-four  hours  :  again  on  June  28th,  and 
on  January  2l8t,  1872,  bringing  forth  twin  lambs  on  the  last  occasion.  The  Ewe 
thus,  lambed  three  times  in  a  year  and  ten  days. 

In  1875  Mr.  Robert  P.  Greenhill,  of  Elmbridge,  near  Droitwich,  was  in  possessioo 
of  a  Ewe,  seven  years  old,  which  had  produced  no  fewer  than  20  lambs — a  small  flock. 
In  the  first  year  she  gave  birth  to  2 ;  in  the  second,  1 ;  third,  3 ;  fourth,  3 ;  fifth,  4  ; 
sixth.  4 ;  and  seventh,  3. 

And  at  Shaftesbury,  it  is  recorded  in  May,  1876,  that  a  farmer  had  some  Ewes  fat- 
ting, and  a  neighbour's  ram  got  with  them ;  conseouently,  13  of  them  proved  to  be 
in  lamb,  and  produced  no  less  than  31  lambs,  all  oom  alive  (a  few  dead  since),  as 

follows ; — 

X  single  ••.  ...  ••.  •«•  •..       1' 

o  wWins  ...  ••.  ...  •••  •••  Ao      V 

o  xurees  ...  .«•  ■•'  •••  ...       v 

A  uve  ...  •••  ••»  •••  •••      *' 

13  ewes.  31  lambs. 

Other  and  similar  ixuitances  might  be  quoted. 
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It  may  be  remarked,  that  extraordinary  fecundity  in  Sheep  is  seldom  observed 
in  the  highest-bred  races,  which  are  usually  uni  parous ;  it  appears  to  pertain 
more  to  the  common  breeds.  Not  only  this,  but  certain  years  are  more  re- 
markable than  others  for  double,  treble,  and  quadruple  births  in  this  species. 

Goat. 

The  Groat  is  generally  considered  a  uniparous  animal,  but  it  would  appear 
that  this  is  a  mistake,  as  double  and  triple  births  may  be  said  to  be  the  rule;, 
not  gt  all  infrequently  four  are  produced.     But  usually  with  the  three  or 
four  at  a  birth,  one  or  more  are  feeble  or  born  dead.     It  is  looked  upon  as 
exceptional  for  only  one  kid  to  be  produced  at  a  birth. 

The  question  has  been  much  discussed  as  to  whether  these  multiple  births 
in  animals  ordinarily  uniparous,  are  the  result  of  one  or  successive  copula- 
tions. The  majority  of  the  authorities  in  such  matters  are  certainly  of  opinion 
that  a  single  copulation  will  suffice  to  fecundate  several  ovules,  and  they 
doubt  if,  after  a  fruitful  copulation,  it  is  possible  for  the  spermatozoa  to  reach 
the  ovary,  supposing  a  second  ovule  to  be  developed,  unless  the  second  im- 
pregnation takes  place  very  soon  after  the  first,  and  before  the  fertilised  ovule 
had  descended  into  the  uterus.  The  well-authenticated  instances  of  super- 
foetation,  though  rare,  nevertheless  rather  militate  against  this  opinion ;  and 
it  would  appear  to  be  impossible  to  explain  why  one  animal  among  several 
hundreds,  perhaps  thousands,  should  alone  bring  forth  "  doubles  "  or  "  trip- 
lets," while  all  the  others,  placed  in  the  same  hygienic  conditions,  have  only 
one  offspring.  It  is  a  fact,  however,  that  with  certain  breeds  of  Sheep  an 
abandance  of  nourishment  and  plentiful  years  dispose  to  these  multiple 
births. 

What  has  been  said  of  uniparous  animals  does  not  at  all  apply  to  those  which 
are  mnlti  parous;  for  although  the  latter  may  be  impregnated  at  a  single  copula- 
tion, and  bring  forth  several  young,  yet,  as  a  rule,  they  are  fecundated  more  than 
once,  and  in  fact  do  not  cease  to  seek  the  male  until  after  several  copula- 
tions. 

In  these  cases  of  multiple  gelation  in  creatures  naturally  uniparous,  one 
of  the  foetuses  occupies  the  ordinary  situation  of  single  gestation  :  the  head 
towards  the  cervix  uteri,  the  larger  portion  of  the  trunk  in  the  body  of  the 
uterus,  and  the  hind  quarters  and  limbs  in  one  of  the  cornua.  The  second 
fcetus  occupies  the  whole  of  the  other  cornu ;  with  the  head  turned  back,  or, 
as  occurs  not  infrequently,  in  the  opposite  direction,  and  so  on. 

The  duration  of  gestation  in  these  cases  is  generally  shorter  than  that  of 
single  pregnancy  in  the  same  animal,  probably  in  consequence  of  the  unusual 
distention,  as  well  as  derangement  of  the  principal  functions  in  the  mother. 
The  weight  of  the  young,  individually,  is  usually  less  than  the  average ;  but, 
collectively,  it  may  be  very  much  greater  than  that  of  one  young  creature  pro- 
duced at  a  birth.  Thus  in  the  quadruple  birth  recorded  by  Magdinier,  each 
foetus  weighed  ten  to  eleven  kilogrammes ;  in  that  by  Bouchard  they  only 
-weighed  £rom  eight  to  nine  kilogrammes ;  in  the  quintuple  birth  described  by 
Cassina,  each  calf  weighed  seventeen  kilogrammes,  or  eighty-five  for  the 
entire  birth — an  enormous  weight.  Lignana,  another  Italian  veterinary 
surgeon,  mentions  that  in  a  double  birth  in  a  Cow,  one  of  the  calves  which 
was  bom  dead,  though  at  full  time,  weighed  twenty  kilogrammes ;  and  the 
other  calf,  which  was  alive,  weighed  forty-three.  In  the  double  birth  ob- 
served at  Saulsaie,  in  which  lx)th  calves  were  born  alive,  one  was  twenty- 
eisht  kilogrammes  and  the  other  thirty-one. 

10 
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Free-martins. 

A  curious  fact  in  connection  with  this  sabject  in  the  bovine  species,  is  that 
when  the  young  are  of  both  sexes,  the  female  is  in  general  unproductive. 
This  fact  is  well  known  in  many  countries,  where  the  female  calf  receives  a 
particular  designation :  as  "Free-martin  "  in  Britain;  in  Holland,  "  Queenen;" 
in  Germany,  "Zwitter,"  or  "Zwilling;"  in  Swabia,  "Zwicker;"  in  Piedmont, 
"  Mugne ;"  in  France,  "  Loures,"  "  Taures,"  etc  The  old  Eoman  agriculturists 
knew  these  animals  as  "  Taurse."  It  is  very  rare,  indeed,  that  the  male  is  infe- 
cund.  Baumeister,  however,  gives  an  instance  in  which  a  Bull — a  twin — was 
put  to  a  hundred  Cows,  none  of  which  produced  a  calf.  In  Switzerland  it  is 
the  belief,  that  when  the  cow-calf  is  born  first,  it  will  not  be  sterile ;  and  that 
when,  on  the  contrary,  the  male  is  bom  before  the  female,  it  will  be  unproduc- 
tive. The  female  twin  is  generally  a  hermaphrodite,  and  in  form  more  of  a 
male  than  a  female ;  the  vulva  is  excessively  contracted,  and  the  vagina  a  cul- 
de-sac.  The  mammae  are  also  feebly  developed,  sometimes  appearing  as  a  mere 
trifling  fold  of  skin,  at  others  as  a  voluminous  sack.  The  animal  is  usually 
long-legged,  with  muscular  hind  quarters.  Internally,  in  some  instances  the 
uterus  is  undeveloped ;  in  others,  the  ovaries  are  absent,  and  instead  of  them 
there  are  testicles.  With  others,  again,  there  is  no  trace  of  a  uterus,  the  vagina 
ending  in  an  infundibulum  :  a  condition  which  is  readily  ascertained  in  the 
living  animal  by  introducing  the  finger.  The  clitoris  is  sometimes  enor- 
mously developed,  and  not  unusually  the  urine  is  expelled  powerfully  back- 
wards.    Ordinarily  the  ''free-martin"  does  not  evince  any  sexual  desire.* 

The  rule  does  not  always  hold  good,  however,  as  to  the  infecundity  of  this 
twin  calf,  as  instances  are  on  record  in  which  it  has  bred.  For  instance,  in 
the  Veterinarian  (voL  ix.,  p.  22)  there  is  an  authenticated  case  in  which  the 
female  of  a  twin  birth,  when  five  months  old,  became  pregnant,  and  in  due 
course  produced  a  cal£     The  next  birth  was  ticin  calves. 

Diagnosis  of  Multiple  Pregnancy. 

The  diagnosis  of  multiple  pregnancy  in  animals  ordinarily  nniparons,  is  not 
very  certain.  It  is  usuid  to  say  that  the  signs  are  only  those  indicative  of  a 
single  foetus,  but  exaggerated.  The  belly  is  more  voluminous  than  when 
there  is  but  one,  especially  in  the  early  months ;  the  respiration  is  more  than 
usually  embarrassed ;  the  animal  lies  frequently,  and  soon  moves  lazily  and 
heavily,  while  the  posterior  limbs  become  oedematous.  These  signs,  it  will 
be  remarked,  are  obscure,  as  a  large  foal  or  calf  may  occasion  the  dispropor- 
tionate size  of  the  abdomen  and  alteration  in  breathing ;  so  that  at  best  they 
only  afford  a  vague  presumption  as  to  the  condition  of  the  mother.     It  is  also 

*  One  of  the  latest  recorded  examinations  of  these  creatures  is  given  in  the  €Sl*terreiekiMckM 
Vierteljahressckrift  for  1875  (p.  78),  and  was  brought  to  the  notice  of  the  Gresuter  Land  and 
Forest  Society  of  Austria,  the  Totericarj  surgeon  to  which  furnished  the  anatomical  decsiib. 
The  Society  purchased  the  calf  three  and  a  half  years  previously,  and  it  had  never  exhibited  any 
signs  of  sexual  instinct  during  that  period.  It  was  therefore  killed .  It  was  in  good  condition,  and 
of  the  M{irz  thaler  breed.  The  head  and  physiognomy  had  a  most  singular  appearance,  rMemblinn- 
that  of  a  monkey,  though  the  horns  were  strongly  developed.  The  udder  was  little  and  hard, 
and  the  vulva  small  and  contracted,  although  normal ;  on  opening  the  labia  no' trace  of  a  clitoria 
•could  be  found.  The  vagina  was  nine  to  ten  centimetres  in  length,  and  instead  of  extending 
forward  to  the  cul-de-sac,  which  is  often  very  dilated  in  Cows,  it  terminated  abruptly  in  a 
funnel'Shaped  aperture,  and  here  the  genital  organs  ended  ;  for  the  cervix  uteri  was  absent,  as 
was  the  uterus  and  Fallopian  tubes,  and  it  was  only  in  the  vicinity  of  the  external  angle  of  the 
ilium  that  were  found  small  ovaries  closely  and  curiously  enveloped  in  fat,  so  that  they  could 
.scarcely  be  recognised.  The  glands  of  Bartholin  in  the  vagina  were  almost  as  large  as  an  e^g, 
and  were  full  of  blood  ;  instead  of  the  valve  in  the  vagina  there  was  a  small  impermeable  open- 
ing. On  incising  the  mamma  the  gland  substance  was  found  to  be  absent,  and  in  its  stead  was 
iibrotts  and  adipose  tissue.  In  fine,  this  twin  was  destitute  of  uterus  and  oviducts,  and  the  vagina 
'vas  short  and  constricted. 
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said  that  the  belly  is  larger  on  the  side  on  which  it  is  usually  least  enlarged — 
the  left ;  in  others,  both  sides  are  enlarged  at  the  same  time,  and  there  the 
movements  of  the  young  are  most  evident.  But  this  sign,  in  addition  to 
being  far  from  constant,  depends  upon  the  relative  position  of  the  progeny ; 
as  when  there  are  two  one  may  occupy  the  body,  the  other  the  cornu,  of  the 
ctenis.  Neither  does  an  examination  j9«r  rectum  or  vaginum  afford  any  certain 
indication  of  b  multiple  gestation ;  as  the  number  of  youag,  supposing  there 
are  more  than  one,  cannot  be  sufficiently  distinguished. 

Auscultation,  if  it  could  be  successfully  applied  to  the  larger  animals — 
which  are  usually  oniparous — would  doubtless  greatly  aid  in  diagnosing 
whether  a  gestation  was  single  or  multiple.  The  distinct  pulsation  of  the 
fmetol  hearts,  especially  if  at  a  distance  from  each  other,  and  if  the  number  of 
pulsations  were  different  in  the  respective  situations,  should  be  conclusive 
proof  oi  multiple  pregnancy.  It  would,  of  course,  be  important  to  note  the 
different  situations  of  the  pulsations,  as  the  action  of  the  footal  hearts  might 
be  at  times  synchronous.  Care  would  also  have  to  be  observed  not  to  con- 
found the  beating  of  the  maternal  heart  with  that  of  a  foetus. 

Position  of  the  Foetuses  in  Multiple  Pregnancy. 

The  reloMve  position  of  the  young  in  the  uterus  in  the  cases  already 
briefly  alluded  to,  is  important  to  remember.  With  regard  to  each  other,  it 
may  be  said  that  they  usually  occupy  four  different  positions :  1.  Each  foetus 
may  be  isolated  and  enveloped  in  its  own  proper  membranes ;  2.  If  there  are 
two  foetuses  they  may  have  a  common  envelope  in  the  chorion,  and  otherwise 
have  a  second  separate  sac ;  3.  Both  may  be  developed  in  the  same  cavity  and 
the  same  amniotic  fluid,  their  membranes  being  common,  and  no  partition 
existing  between  them ;  4.  One  foetus  may  be  contained  within  the  other  by 
"  inclusion,"  as  in  some  of  the  monstrosities  of  which  we  will  speak  hereafter. 
It  may  be  necessary,  however,  to  state  that  the  included  foetus  may  be  con- 
tained in  the  abdomina]  cavity  of  the  other  individual,  constituting  deep 
and  abdominal  inclusion ;  or  it  may  be  enveloped  in  a  subcutaneous  tumour 
— when  it  is  superficial  and  cutaneous. 

In  the  first  variety  of  gestation,  the  envelopes,  where  they  are  in  contact, 
adhere  together  by  means  of  a  fine  connective  tissue ;  the  placentae  are  often 
confounded  (in  ruminants),  or  united  by  a  kind  of  membranous  connection, 
though  their  circulation  remains  distinct.  In  such  a  case  the  young  may  be  ex- 
pell^  from  the  utenis  together — a  frequent  occurrence  in  the  Goat,  according 
toRainard;  but  more  commonly,  after  the  birth  of  the  first  foetus,  the  uterus 
contracts  on  itself,  enclosing  the  remaining  progeny,  which  may  not  be  born 
until  some  days  after — long  enough  sometimes  to  give  rise  to  the  belief  that 
it  is  a  case  of  superfoetation.  This  apparently  prolonged  retention  of  the 
second  foetus  is  generally  due  to  the  fact,  that  the  first  is  expelled  prema- 
turely, because  of  the  excessive  distention  experienced  by  the  uterus ;  tliis 
organ,  having  thus  got  rid  of  its  embarrassment,  and  become  relieved,  can 
then  maintain  the  second  foetus  until  the  usual  time  expires.  An  illustra- 
tive case  is  given  in  the  Memoires  de  la  Societe  du  Calvados  for  1831-32.  A 
Mare  gave  birth  to  a  dead  foal  after  four  months'  gestation,  and  at  the 
ordinary  time  a  living  foal. 

If  one  of  the  foals  dies  in  the  uterus,  the  other  being  contained  in  a  se- 
parate envelope,  may  continue  to  live  and  grow.  In  somewhat  rare  cases, 
the  dead  foetus  remains  in  the  uterus,  becomes  desiccated,  and  is  not  expelled 
until  the  birth  of  its  companion  at  the  usual  period  ;  or,  which  is  more  com- 
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moD,  it  acts  in  the  uterus  as  a  foTeign  stibstance  whoae  presence  is  irritating, 
and  by  inducing  contractions  of  that  organ  it  is  extruded,  while  the  living 
fcctus  is  retained  and  grows  until  the  normal  time  for  delivery. 

The  fwtus  that  has  died  during  gestation  may  be  kept  in  the  nterus  for  a 
long  time,  through  cloee  adhesions  existing  between  that  organ  and  the  pla- 
centa. A  case  is  on  record  in  which  a  fcotus  was  retained  in  this  manner  for 
two  years.  Hainan!  gives  an  instance  of  a  Mare  which  retained  a  dead  fcctus 
for  a  year ;  the  animal  was  then  fecundated  again,  but  having  perished  while 
pregnant  with  the  second  foal,  an  examination  of  the  uterus  was  made,  and 
the  two  young  creatures  were  found — the  first  being  mummified. 

Death  of  the  fcctus  in  these  multiple  cases  appears  to  be  due  either  (1)  to 
the  stronger  vitality  of  the  one  which  lives,  and  which,  by  attracting  to  itself 


Fig.  &3. 
Twrn  FBiai<:iflci :  Cow. 

a  larger  share  of  nutriment,  starves  the  other;  (2)  to  the  too  considerable  in- 
crease in  volume  of  one  fcctus,  which  compresses  and  atrophies  the  other;  (3) 
or  to  the  separation  of  the  fecial  from  the  maternal  placenta;,  which,  of  course, 
causes  an  interruption  to  the  circulation  of  the  young  animal,  and  a  suspen- 
sion of  nourishment  and  the  decarbonisation  of  its  blood. 

In  the  second  variety  of  gestation,  in  which  the  chorion  is  common  to  the 
two  fcetuses,  but  which  are  yet  separated  by  the  amnion,  there  ia  only  one 
placenta  ;  the  two  having  a  circulation  in  common,  through  their  placenUn  and 
the  umbilical  vessels  communicating  by  their  vascular  ramifications.  In  this 
cnse  the  expulsion  of  one  fcetua  necessarily  brings  about  that  of  the  other. 
This  also  occurs  when  both  are  contained  in  the  same  envelopes. 

I  believe  only  two  instances  are  on  record  of  inclusion  :  that  of  the  fiist 
mentioned  variety,  in  which  one  fcctus  was  found  in  the  abdominal  cavity  m 
the  other.  Bartholin,  the  celebrated  anatomist,  at  the  commencement  of  the 
seventeenth  century  described  the  case  of  a  Mare  which  brought  forth  a  miilSf 
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in  the  abdomen  of  which  was  found  another;  and  Gurit  {Magazinfiir  Thierheil- 
kunde,  1869,  p.  347)  mentions  an  instance  in  which  one  foetus  was  developed 
within  the  abdominal  cavity  of  a  calf,  and  consisted  of  an  incomplete  left  hind 
leg,  a  membraneous  organ  representing  the  uterus,  and  the  skin  and  some 
vessels.  It  may  be  remarked,  however,  that  Eainard  witnessed  an  instance 
of  this  abdominal  inclusion  in  a  goose.  The  ^gg  was  double  the  ordinary 
size,  and  it  had  another  inside  of  about  the  ordinary  dimensions ;  each  had  a  per- 
fectly formed  shell.  The  subcutaneous  tumours  of  young  animals,  containing 
either  a  whole  foetus  or  portions  of  a  pre-existing  one,  are  common  in  animals. 


CHAPTEE  VI. 

Hygiene  of  Pregnant  Animals. 

The  hygienic  measures  to  be  observed  in  the  management  of  animals  during 
gestation  are,  in  general,  those  which  should  prevail  always,  irrespective  of 
this  condition.  But  besides  these  general  principles,  there  are  a  few  parti- 
cular precautions  to  be  attended  to,  in  order  that  this  period  may  be  safely 
and  successfully  passed  through,  and  these  precautions  are  all  the  more  neces- 
sary as  the  period  of  birth  approaches.  Unlike  the  human  female,  pregnant 
animals  do  not  require  those  careful,  numerous,  and  minute  attentions  so 
essential  to  her  health  and  the  welfare  of  her  offspring ;  indeed,  too  much 
nursing  and  pampering,  by  removing  animals  further  &om  their  natural  con- 
dition, is  unnecessary,  and  likely  to  do  more  harm  than  good. 

When  an  animal  is  believed  to  have  been  fecundated,  it  should  not  be 
allowed  near  the  male  again ;  as  in  the  artificial  state  in  which  domesticated 
creatures  are  usually  kept,  attempts  at  coitus  may  do  harm  ;  though  it  must 
he  confessed  that  among  Cows  the  bull  often  remains  in  the  same  pasture 
with  them,  and  they  calve  as  regularly  and  as  safely  as  if  they  were  not  so 
exposed. 

With  those  animals  which  are  employed  in  labour — ^as  the  Mare,  and 
sometimes  the  Cow — it  is  well  not  to  work  them  severely  nor  fatigue  them 
much,  and  particularly  as  pregnancy  is  advanced ;  and,  on  the  other  hand, 
absolute  repose  is  pernicious.  Exercise  is  most  beneficial,  and  the  most  diffi- 
cult cases  of  parturition  occur  among  animals  to  which  this  is  denied.  The 
pregnant  Mare  wiU  accomplish  ordinary  and  accustomed  work,  particularly  if 
it  be  slow,  without  any  harm,  perhaps  with  benefit,  until  the  seventh,  eighth, 
or  ninth  month,  when  more  care  must  be  observed  ;  but  moderate  exercise 
should  always  be  allowed  up  to  the  period  of  parturition.  Harness  is  pre- 
ferable to  saddle  work  for  pregnant  Mares ;  and  fast  trotting,  galloping,  jump- 
ing, travelling  over  broken  ground,  or  severe  and  sudden  exertion,  injuries, 
or  shocks  of  any  kind,  are  to  be  avoided — in  £ict,  extremes  should  be  guarded 
against. 

If  the  animal  must  be  employed  for  riding,  the  use  of  spurs  should  be 
interdicted,  because  of  the  sudden  contraction  of  the  abdominal  muscles  which 
their  application  induces,  and  which  may  lead  to  abortion. 

Should  the  animal  not  be  usefully  employed  in  this  way,  then  it  ought  to 
be  regularly  exercised  in  hand,  or  placed  in  a  paddock  provided  with  shelter 
fiom  inclement  weather. 

The  Cow,  if  employed  in  labour,  may  be  worked  moderately  until  the 
sixth  or  seventh  month.    If  kept  for  milk  production,  the  milking  should 
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also  cease  about  this  period ;  though  with  well-fed  Cows  it  is  often  prolonged 
until  near  parturition.  Nevertheless,  there  can  be  no  doubt  that  this  prac- 
tice is  prejudicial  to  the  foetus,  by  arresting  or  retarding  its  development, 
through  diverting  into  the  mammary  glands  the  materials  which  should  bo 
disposed  of  in  the  uterus. 

Exercise  at  pasture  is  beneficial  to  all  animals,  even  the  Pig  and  Bitch  are 
greatly  benefited  by  movement 

The  food  of  pregnant  animals  is  an  important  consideration.  Creatures 
in  this  condition  should  be  well  fed,  and  especially  if  they  have  to  accom- 
plish a  certain  amount  of  labour  or  yield  milk.  The  appetite  is  generally 
increased,  and  there  is,  as  has  been  already  observed,  a  tendency  to  fatten. 
This  tendency  should  be  somewhat  guarded  against,  as  it  may  prove  trouble- 
some ;  particularly  if  it  is  allowed  to  proceed  to  an  extreme  degree,  when  it 
may  retard  the  development  of  the  foetus,  induce  abortion,  cause  difficult 
parturition,  or  give  rise  to  serious  after-consequences.  This  precaution  is 
more  to  be  observed  in  the  second  than  the  first  half  of  pregnancy,  when 
the  food  should  be  plentiful,  but  not  in  excess,  and  flesh  more  abundant  in 
the  animal  than  fat 

The  food  should  also  be  of  good  quality,  very  nutritive,  easy  of  diges- 
tion, and  not  likely  to  induce  constipation.  • 

Indigestion  should  be  carefully  guarded  against,  and  unaccustomed,  bard, 
damp,  bulky,  fermentable,  mouldy,  or  otherwise  hurtfully  altered  food, 
should  be  avoided,  as  it  is  likely  to  prove  indigestible,  occasion  tympanitis^ 
and  produce  other  injurious  results. 

Grazing  on  pastures  is  favourable  to  the  pregnant  condition  of  berbivoroua 
animals,  and  especially  if  the  land  is  not  too  broken,  or  sloping,  and  the 
herbage  is  good ;  as  they  take  their  own  exercise,  and  breathe  a  purer  atmo- 
sphere than  that  of  stables  or  sheds.  But  it  must  be  remembered  that  they 
should,  if  possible,  be  protected  from  damp,  fogs,  cold  rain,  stormy  weather, 
etc.  If  the  herbage  is  not  sufficiently  abundant  and  nutritive,  it  should  be 
supplemented  by  an  additional  allowance  of  food. 

In  connection  with  food,  it  may  be  well  to  observe  that,  besides  the  ordi- 
nary saline  matters  which  it  is  beneficial  to  add  to  the  ration,  especially  when 
it  is  prepared  for  the  animals,  in  those  regions  where  inflammation  of  the  joints 
of  young  creatures,  and  other  morbid  conditions  due  to  the  deficiency  of 
certain  mineral  constituents  in  the  economy,  are  noted,  it  may  be  necessary 
to  add  these  constituents  to  the  food  of  the  pregnant  animal. 

The  phosphates  so  necessary  for  the  formation  of  certain  tissues  of  the 
body,  for  instance,  may  be  deficient  in  the  herbage ;  and  this  may  be  com- 
pensated for  by  giving,  in  addition  to  bran,  meal,  oil-cake,  etc.,  and  even 
properly-prepared  bone-dust. 

The  water  should  be  pure,  and  plentiful  at  all  times ;  as  then  the  animala 
will  drink  only  moderate  quantities,  and  when  necessary. 

A  point  to  be  particularly  attended  to,  is  not  allowing  pregnant  animals  to 
drink  very  cold  water,  nor  eat  food  at  a  low  temperature.  We  have  seen 
that  the  fostus  is  extremely  susceptible  to  the  action  of  cold,  and  abortion  is 
by  no  means  unusual  through  the  operation  of  this  susceptibility. 

Very  cold  water,  frozen  food — such  as  roots,  or  herbage  covered  with 
white  or  hoar  frost — should  therefore  be  withheld  from  pregnant  animals,  as 
they  are  likely  to  induce  abortion,  metritis,  and  other  serious  accidents, 
either  through  their  direct  action  upon  the  foetus,  or  indirectly  through 
the  derangement  they  may  set  up  in  the  digestive  apparatus. 

With  regard  to  dwellings,  the  hygienic  rules  which  should  always  be  ob> 
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served  in  buildings  in  which  animals  are  kept,  ought  to  be  rigorously  enforced! 
with  regard  to  those  in  which  pregnant  creatures  are  lodged.  Cleanliness  is,, 
above  all  things,  necessary  to  be  observed.  Near  foaling  time — three  week» 
or  a  month — the  Mare  should  be  kept  apart  in  a  roomy  loose-box,  and  whem 
convenient,  within  sight  of  the  other  horses  with  which  it  has  been  accus- 
tomed  to  associate.  The  Cow  is  usually  allowed  to  remain  in  its  ordinary- 
stall  in  the  cow-shed ;  but  overcrowding  and  want  of  space  should  not  be-- 
allowed,  and  every  Cow,  towards  the  end  of  gestation,  ought  to  have  plenty 
of  room  in  its  stall,  if  a  separate  box  cannot  be  allotted.  Stables,  sheds^. 
and  loose-boxes  should  have  wide  doors,  to  prevent  injury  to  the  females. 
With  stalls,  the  floor  should  slope  very  little  indeed,  from  before  to  behind  ; 
as  if  the  inclination  is  at  all  marked,  the  weight  of  the  gravid  uterus  is* 
thrown  backwards,  and  this  may  lead  to  abortion,  prolapsus  of  the  vagina, 
and  even  eveision  of  the  uterus.  The  cow-shed  ought  to  be  kept  very  clean 
and  free  from  bad  smells,  and  have  plenty  of  fresh  air.  The  stalls  should 
have  plenty  of  litter,  so  as  to  prevent  the  Cows  soiling  themselves.  Should 
a  case  of  abortion  occur  in  a  stable  or  shed,  among  pregnant  Cows,  the  one 
which  has  aborted  ought  to  be  removed  at  once,  and  the  place  it  occupied 
thoroughly  cleansed  and  disinfected,  every  trace  of  the  accident  being  most 
scrupulously  obliterated. 

Cows  which  afford  indications  of  approaching  abortion,  ought  also  to  be 
removed  from  the  vicinity  of  other  pregnant  animals,  and  kept  apart  from 
them  so  long  as  there  is  any  vaginal  discharge  ;  the  same  precautions  which 
must  be  adopted  with  regard  to  thorough  disinfection  and  cleansing,  are  likewise 
necessary  here.  It  is  not  advisable  to  have  Cows  bring  forth  among  others, 
whose  period  of  gestation  has  not  arrived. 

The  deardiness  of  the  animals  themselves  is  not  to  be  overlooked ;  as 
neglect  of  grooming  and  freeing  the  skin  from  dirt,  must  operate  perniciously 
not  only  on  the  mother,  but  on  the  foetus. 

Mental  and  physical  iranquUlity  are  essential  conditions  of  successful  ges- 
tation. Han<h  or  cruel  treatment  on  the  part  of  grooms,  cow-keepers, 
shepherds,  and  others^  should  be  sternly  suppressed ;  and  fear,  generally 
produced  by  young  dogs  hunting  the  animals,  and  particularly  pregnant 
Sheep,  is  especially  to  be  averted,  if  possible.  It  is  not  wise  having  animals 
of  other  species  in  the  same  field  or  pasture  with  those  which  are  pregnant, 
more  especially  towards  the  period  of  parturition. 

With  an  irritable  or  timid  primipara  of  the  larger  animals,  it  is  well  to  be 
gentle,  and  to  accustom  it  to  manipulation,  particularly  about  the  udder,  in 
order  that  it  may  the  more  readily  allow  its  progeny  to  approach  it  without 
danger. 

Surgical  operations,  and  medication  in  general,  should  be  proscribed  as 
hurtful  during  this  state,  unless  they  are  urgently  needed  for  the  cure  of 
disease:  Above  all,  it  is  necessary  to  guard  against  the  use  of  drastic  purga- 
tives, or  even  laxatives,  for  the  relief  of  constipation  which  may  not  exist ; 
as  with  some  animals  these  agents,  by  increasing  the  peristaltic  action  of  the 
bowels,  indirectly  excite  contraction  of  the  uterus.  If  there  is  constipation, 
suitable  diet  is  a  safer  remedy  than  purgatives.  Powerful  narcotic,  sedative, 
and  other  medicinal  agents,  if  they  do  not  injure  the  mother,  may  imperil 
the  life  of  the  foetus. 

We  have  no  sufficiently  trustworthy  facts  to  prove  that  female  animals  are 
amenable  to  those  mental  influences  which,  in  the  human  species,  and  known 
as  "  maternal  impressions,"  have  such  a  marked  effect  on  the  development  or 
characteristics  of  the  foetus. 
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BOOK  III. 

PATHOLOGY  OF  GESTATION. 

The  pathologij  of  gestation  may  be  said  to  include  those  diseases  and  acci- 
•deuts  which  constitute  deviations  from  the  regular  or  normal  series  of 
physiological  phenomena  characteristic  of  this  condition.  These  deviations 
are  somewhat  numerous  and  various,  and  we  will  follow  Saiut-Cyr  in  class- 
ing them  under  three  distinct  heads :  anomalies,  diseases^  and  accidents.  We 
wOl  study  these  in  this  order. 


CHAPTER   L 
Anomalies  in  Qestation. 

The  anomalies  occurring  in  gestation  are  superfcRiatiofiy  extra-uterine  jpregnancy, 
and  spurious  pregnancy. 

SECTION  I.— SUPERFOETATION. 

The  term  swperfcetaiion  {fostus  super  foeium — one  foetus  on  another)  has 
been  employed  to  designate  these  cases  of  conception  in  which  an  animal, 
already  pregnant,  has  been  supposed  to  conceive  a  second  time  before  the 
termination  of  the  primary  gestation.  In  ordinary  double  or  triple  gesta- 
tion, the  same  copulation  has  produced  the  young  at  once ;  but  in  super- 
foetation  they  are  supposed  to  be  formed  at  a  more  or  less  wide  interval  of 
time,  and  of  coarse  by  different  copulations. 

The  belief  in  the  possibility  of  such  an  occurrence  in  woman  was  common 
among  the  old  writers,  and  cases  are  adduced  in  support  of  this  view ;  but 
its  correctness  has  been  much  disputed  by  some  recent  authorities. 

Aristotle  admitted  the  likelihood  of  superfo3tation  taking  place  in  woman, 
because  during  pregnancy  she  was  always  with  her  husband ;  but  he  denied 
its  possibility  in  the  Mare,  although  he  was  aware  that  it  might  receive  the 
male  several  times.  In  all  probability,  he  imagined  that  the  instinct  of  the 
Mare  would  repel  the  stallion  after  impregnation.  The  naturalists  and  hip- 
piatrists  who  succeeded  him,  have  also  denied  that  such  an  abnormal  occur- 
rence could  take  place  in  the  Mare ;  because,  they  declared,  after  conception 
the  orifice  of  the  uterus  is  closed,  so  that  the  semen  of  the  male  cannot  be 
introduced ;  every  double  birth,  they  also  maintained,  was  due  to  two  ova 
being  impregnated  at  the  one  copulation. 

But  numerous  facts  recorded  by  competent  authorities,  would  go  to  prove 
that  superfcBtation  is  not  only  probable,  but  possible ;  and  that  if,  generally, 
there  is  only  one  successful  copulation  possible,  on  the  other  hand  there  are 
instances  well  vouched  for,  in  which  two  successive  copulations  have  been 
followed  by  two  independent  impregnations.  In  uniparous  animals  such 
cases  have  been  frequently  observed,  the  most  convincing  of  which  is  the 
production  of  a  mule-foal  and  a  horse-foal  by  the  same  Mare  at  one  birth. 

An  occurrence  of  this  kind  ig  mentioned  in  the  Memokres  de  VAcadimie  RoyaU  dft 
Seiencea  for  1753  ;  a  Mare  at  Chatillon-anr-S^vre  brought  forth  a  horae  and  amuIefoaL 
BemouBsy  speaks  of  a  M.  Maillard,  a  wealthy  farmer  and  breeder  of  horses,  who  had 
occasion  to  observe  a  similar  occurrence. 
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In  the  Journal  Ve/erinaire  Pratique  for  1826,  there  is  an  account  of  a  Mare  which, 
covered  on  the  same  day  by  a  male-ass  and  stallion,  brought  forth  in  eleven  months 
a  well-formed,  though  weak  mule  foal,  and  a  full-developed,  but  dead  horse  foal.  In 
the  same  journal  for  1836,  there  is  another  case  of  this  kind  recorded.  A  Mare  had 
been  put  to  an  Ams  stallion  at  St.  Maixent,  and  was  shut  up  in  an  enclosed  space ;  into 
thi:},  however,  a  Horse  stallion,  two  years  old,  broke,  and  covered  this  animal  several 
times  in  the  course  of  the  same  day.  The  Mare  obstinately  refused  to  be  covered 
when  afterwards  put  to  the  Horse,  according  to  custom.  At  the  usual  period  of  par- 
turition it  produced  two  foals,  one  evidently  belonging  to  the  equine  species,  and  the 
other  a  weU-characterised  mule.  These  two  young  creatures,  whenthi'ee  months  old, 
were  presented  to  M.  de  Vanblanc  ;  they  were  then  being  suckled  by  the  Mare,  and 
were  m  perfect  health.  The  fact  was  verified  by  the  Mayor  of  the  Commune,  and 
communicated  to  the  administration  of  the  Stallion  dep6t  of  St.  Maixent. 

In  Moll  and  Gayot's  "  Connaissance  General  du  Cheval,"  Ayrault  states  that  in 
Poitoo,  France,  a  Mare  was  put  to  a  stallion  Ass  on  March  7,  1855,  and  on  the  2Stb, 
being  still  *'  in  season,"  was  put  to  a  Horse.  The  following  year,  during  the  night  of 
Apru  14-15,  this  Mare  produced  a  colt  foal  at  eight  o'clock,  and  a  filly  mule  at  eleven 
o'clock ;  so  that  the  oldest  fa$tu8  was  born  three  hours  after  the  youngest. 

In  the  Journal  des  VHerinaires  du  Midi  for  1859,  Dr.  Chabaud  relates  that  in  the 
Commune  of  Verniolle  (Ariege),  a  Mare  was  put  to  a  stallion  Ass.  As  oestrum  con- 
tioaed,  it  was  put  to  a  stallion  fifteen  days  afterwards.  Nothing  unusual  occurred 
daring  gestation,  and  when  parturition  took  place,  a  fine  healthy  foal  was  born,  and 
after  ten  minutes'  straining,  to  the  astonishment  of  the  owner,  a  good  well-formed 
mnle.    The  Mare  suckled  the  two,  and  they  did  well. 

In  the  Journal  des  VetSrinairfS  du  Muli  for  1864,  M.  Gilis  gives  a  similar  account  of 
a  Mare  that  had  been  covered  by  a  stallion,  then  some  minutes  afterwards  by  an  Ass, 
and  in  twelve  months  had  two  mals,  perfect  in  their  conformation — one,  a  mule,  died 
soon  after  birth,  and  the  other,  a  horse  foal,  did  well. 

LanziUotti-BuonBanti  mentions  a  Mare  which,  on  March  28,  1851,  was  put  to  an 
English  stallion,  and  on  April  5,  to  a  Barb ;  on  February  28,  1852,  it  produced  two 
foals,  each  resembling  one  of  the  stallions.  Lessona  speaks  of  a  Mare  which  was  put 
to  a  Horse  in  1852,  and  sixteen  days  afterwards  to  a  Persian  stallion ;  at  eight 
months'  pregnancy  it  dropped  a  horse  foal,  and  in  two  hours  after  a  mule  foal.* 

lu  the  Veterinarian  (vol.  xxx.,  p.  78),  Mr.  Evans  refers  to  a  Mare  which  was  put  three 
times  to  the  Horse,  about  six  weeks  inter>*ening  between  each  time.  Two  months 
prior  to  the  ordinary  period  of  parturition  from  the  last  coitus,  two  foals  were  pro- 
duced, one  alive  and  full  grown,  the  other  so  immature  that  it  died  immediately.  The 
-tune  journal  (voL  xxxix.,  p.  444)  contains  another  instance,  in  which  a  Mare  was  put 
to  a  Cart-Horse  on  May  20,  but  showing  symptoms  of  oestrum  subsequently,  was 
again  put  to  him  on  June  19.  At  the  commencement  of  the  following  April,  two 
latuaes  were  bom,  each  being  in  a  different  stage  of  development,  and  one  of  them  ap- 
parently a  month  older  than  the  other.  The  same  Mare  had  aborted  the  previous 
year. 

In  the  Journal  Vet4rinairt  Pratique  for  1828,  there  is  an  instance  given  of  what 
was  supposed  to  be  superfoetation.  A  fine-wooled  ewe,  impregnated  at  the  usual 
season  in  1823,  evinced  in  the  following  year,  at  the  period  of  parturition,  the  ordi- 
nary signs  of  giving  birth  ;  but  these  suosided  without  any  produce  being  bom,  and 
the  animal  quite  recovered.  The  foetus  was  in  the  abdomen,  and  could  be  easily  felt.  In 
1824,  this  ewe  was  again  impregnated  ;  in  the  early  days  of  March,  1825,  the  mammae 
contained  milk,  and  soon  after  the  symptoms  of  parturition  became  manifest ;  but,  as 
before,  they  disappeared  without  any  result.  The  animal  then  lost  condition,  became 
gTMiually  weaker,  and  was  not  long  in  succumbing.  On  opening  it,  a  perfectly  de- 
veloped lamb  was  found  in  the  right  horn  of  the  uterus,  and  in  the  left  another  well- 
formed  foetus  of  the  male  sex  was  discovered.     The  latter,  with  its  envelopes,  as  weU 

*  All  thete  instances  arc  paralleled  in  the  human  foniole,  by  various  nuthorities.  Bufibn, 
4}iiolnl  by  Fod4>r^  and  Churchill,  mentiona  a  woman  at  Charleston,  South  Carulinn,  who,  in  1714, 
wu  delivered  of  twins  within  a  very  short  time  of  each  other,  the  one  bein^  black,  the  other 
white.  On  examination,  the  woman  confessed  that  on  a  certain  day,  immediately  after  her  hus- 
handhad  left  her,  a  ne^ro  entered  her  room,  and  by  threatening  to  murder  her  in  case  of  refusal, 
obtained  connection  with  her.  Dr.  Moseley  alludes  to  the  case  of  a  negro  woman  who  brought 
forth  two  children  at  a  birth,  both  of  a  size,  one  of  which  was  a  negro  and  the  other  a  mulatto. 
On  being  interrogated  upon  the  cause  of  their  dissimilitude,  she  said  she  perfectly  well  knew 
the  cause  of  it ;  which  was  that  a  white  man  belonging  to  the  estate  came  to  her  hut  one  morn- 
ing before  she  was  up,  and  she  suflered  his  embroocs  almost  instantly  after  her  black  husband 
had  ouitted  her.  Similar  illustrations  are  quoted  by  Do  Bouillon,  Trotti,  Guerarde,  Delmas, 
Dooglison,  and  others. 
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aa  the  uterine  cavity,  were  normal,  except  that  a  portion  of  the  fluid  had  escaped  and 
the  foetus  was  dead  ;  the  cervix  uteri,  however,  was  constricted  by  the  presence  of  a 
newly -formed  mass  of  matter,  which  was  so  hard  that  it  could  scarcely  be  cut  through 
— ^a  circumstance  that  appeared  to  explain  the  impossibility  of  delivery. 

Hering  {Beperl.  fur  T/uerlieilkunde,  Jahrgang  ix.,  p.  1),  alludes  to  instances  of  super- 
fcBtation  in  tha  Cow  and  Sheep. 

In  the  Memoires  of  the  Veterinary  Society  of  Calvados,  vol.  ii.,  M.  Lemaitre  de- 
scribes the  case  of  a  Mare  which  aborted  on  December  2,  and  on  the  following  June 
brought  forth  a  foal  which  continued  to  live.  Trelut,  in  the  Journal  des  Vit^nairtB 
du  Midi  for  1944,  mentions  a  Mare,  eleven  years  old,  which  was  put  to  the  Hone  on 
April  23,  on  the  4th,  6th,  and  25th  of  May,  and  again  on  June  5, 1845.  In  December  this 
Mare  received  some  kicks  on  the  belly  and  flank  from  a  Horse,  but  this  did  not  impair  her 
health.  On  March  1  it  slipped  up,  and  on  the  15th  it  aborted  two  foals  without  suffering 
any  ill  effects.  The  lirst  foal  had  the  tongue  protruding  from  the  mouth,  the  mucous 
membranes  were  very  pale,  the  hair  of  body  and  mane  and  tail  were  present,  the  eyes 
were  closed,  the  skin  was  colourless  and  looking  as  if  macerated,  and  the  hair  was 
easily  removed;  the  bloodvessels  only  contained  a  few  drops  of  pale  blood  ;  and  the 
muscles,  pale  and  flaccid,  did  not  show  any  signs  of  decomposition.  The  second  foal 
had  the  skin  smooth  and  shining,  but  no  trace  of  hair ;  the  eyes  were  open ;  the 
mucous  membranes  bright  red  ;  the  muscles  firm  and  red ;  and  the  heart  and  veseeli 
filled  with  red  blood. 

Cauzit,  in  the  Journal  de  M^cL  V^lSrinaire  de  Lyon  for  1859.  gives  an  instance  of 
superfoetation  in  a  Mare,  fecundation  having  occurred  at  an  interval  of  eight  days  ; 
and  C^habaud,  in  the  Journal  des  V^t,  du  Midi  for  1859,  mentions  another  case,  in 
which  fecundation  must  have  occurred  at  fifteen  days'  intervaU 

One  of  the  most  recent  cases  is  reported  from  the  United  States  of 
America. 

On  the  20th  of  February,  1876,  a  five-jear-old  Mare  belonging  to  William  Dries- 
bach,  of  Sparta,  N.Y.,  foaled  a  dead  colt,  fully  developed  and  otherwise  promising  in 
those  points  which  go  to  make  up  a  good  Horse.  The  Mare  appeared  to  he  well,  and 
to  the  surprise  of  her  owner,  on  the  2nd  of  April  following,  six  weeks  after  the  birth 
of  her  foal,  gave  birth  to  another  colt,  which  was  sound,  healthy,  well  developed,  and 
in  all  respects  as  promising  a  colt  as  could  be  found  in  the  State. 

From  the  facts  already  accumulated  it  may,  then,  be  concluded  that  super- 
fcstation  in  the  Mare  may  occur,  and  indeed  has  occurred,  several  times.  It 
has  heen  argued  against  these  facts  that  superfoetation  is  impossible,  because 
a  Mare  that  has  once  conceived  would  be  exceedingly  liable  to  abortion  if  sub- 
mitted to  a  second  copulation ;  but  it  is  more  than  doubtful  that  abortion 
should  be  the  inevitable  consequence  of  repeated  copulation ;  and  we  have 
the  human  species  to  adduce  in  proof  of  the  comparative  innocuousness  of 
sexual  intercourse  durini;  pregnancy.  So  far  as  researches  have  gone,  how- 
ever, it  must  be  confessed  that  these  double  conceptions  have  only  occurred 
in  uniparous  animals  by  successive  copulations  on  the  same  day,  or  within  a 
few  days  ;  and  we  are  therefore  without  any  indication  that  this  could  occur 
in  them  at  longer  intervals.  This,  it  will  be  evident,  is  no  very  strong  proof 
of  superfostation  having  taken  place ;  for  in  the  case  of  the  mule  and  horse 
foal,  it  only  proves  that  a  double  conception  may  occur  from  intercourse  with 
two  different  animals  within  a  very  short  period.  If  a  longer  period — ^say 
three  or  four  months— intervened,  then  superfoDtation  would  be  admissible,, 
and  would  perhaps  be  undeniable,  provided  there  was  nothing  abnormal  in 
the  uterus — such  as  a  double  organ. 

Rainard  remarks  that  torsion  of  the  neck  of  the  uterus  in  the  Cow,  though 
preventing  the  birth  of  the  foetus,  may  nevertheless  permit  new  conceptions. 
With  inversion  of  the  uterus  and  torsion  of  the  cervix,  parturition  is  impos- 
sible ;  so  that  instead  of  attempting  to  deliver  by  a  sanguinary  and  dangerous 
operation,  the  success  of  which  is  very  doubtful,  the  animal,  if  not  kiUed  for 
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consumption  as  food,  is  generally  left  to  the  efforts  of  nature;  should  the  season 
be  favourable  it  is  allowed  to  remain  at  pasture,  and  frequently  after  some 
suffering  the  creature  regains  its  condition,  even  becomes  fat,  and  may  then  be 
advantageously  sold  to  the  butcher.  Towards  the  spring-time,  such  an  animal 
might  conceive  again  without  having  been  delivered  of  the  first  fqotus. 

In  muiiiparous  animals  there  can  scarcely  be  a  doubt  that  superfoetation 
may  take  place,  and  perhaps  of  all  those  which  have  been  domesticated  the 
lUbbit  furnishes  the  most  striking  example.  With  this  creature  a  new 
fecundation  may  occur  in  the  middle  of  pregnancy.  This,  of  course,  can  be 
accounted  for  by  the  anatomical  disposition  of  the  generative  organs,  the  two- 
cornua  of  the  uterus  opening  into  the  vagina  independently  ;  so  that  & 
primary  fecundation  may  occur  only  from  one  ovary  in  the  corresponding 
horn,  the  other  remaining  open  and  unoccupied. 

In  the  Bitch,  many  observers  have  assured  themselves  that  superfoDta- 
tioQ  is  by  no  means  unfrequent.  Eainard,  Blaine,  and  others  speak  of 
it.  Blaine  says,  ''  I  am  disposed  to  think  that  Bitches  are  capable  of 
superfoetation ;  that  is,  they  conceive  more  than  once. .  If  this  is  the 
case,  a  Bitch  may  copulate  to-day,  and  become  impregnated,  and  in  a 
day  or  two  she  may  copulate  again,  and  again  become  impregnated. 
This  is  not  frequent,  I  believe;  but  it  certainly  does  happen,  or  we 
could  not  account  for  the  different  periods  at  which  the  progeny  some- 
times appear.  I  have  known  a  week,  and  in  one  case  oven  ten  days,  inter- 
vene between  the  puppings  ;  but  one  or  two  days  is  not  at  all  uncommon. 
^s  a  still  more  convincing  proof,  the  whelps  often  appear  of  different  kinds.'^ 

It  must  be  remembered  that  the  Bitch  remains  in  "heat"  for  three  or  four 
ihiySy  and  will  seek  for  repeated  intercourse  with  the  male  during  that  period. 
It  must,  therefore,  either  be  concluded  that  the  last  intercoui'se  was  the 
fiuccessful  one,  or  that  one  or  more  ova  were  impregnated  at  each  copulation. 

So  far  as  our  knowledge  at  present  extends,  we  can  neither  positively  nega- 
tive, nor  absolutely  admit,  the  possibility  of  superfoetation  in  the  larger  domes- 
cated  animals.  The  cases  recorded  have  not  been  sufficiently  investigated 
to  convince  those  who  deny  the  likelihood  of  two  conceptions  taking  place 
after  a  certain  interval ;  and  it  must  be  admitted  that  a  true  explanation  of 
8ncb  a  singular  occurrence  has  not  yet  been  offered.  A  lapse  of  time  oc- 
curring betw^een  the  birth  of  two  animals  is  no  strong  proof  of  a  second  impreg- 
nation during  conception  ;  for,  as  we  shall  see  hereafter,  when  twins  are  con- 
ceived from  uie  same  intercourse,  it  may  and  does  happen  that  one  ovum  does 
not  attain  maturity  so  soon  as  the  other,  and  is  either  rejected  or  retained 
after  a  more  or  less  lengthened  interval — a  circumstance  which  might  mis- 
lead. And  again,  with  regard  to  the  size  of  twins,  it  is  not  at  all  unusual  to 
find  one  larger  and  more  developed  than  the  other,  though  both  were  pro- 
duced at  the  same  period.  Putting  aside  the  question  of  superfoetation  in 
animals,  the  anatomical  disposition  of  whose  generative  organs  evidently 
permits  such  an  occurrence,  a  little  consideration  will  show  that  usually 
there  are  physical  obstacles  which  offer  an  insurmountable  barrier  to  a 
second  impregnation,  after  conception  has  been  achieved  for  a  short  time. 
Soon  after  that  event  has  taken  place,  the  entrance  to  the  uterus  is  closed  by 
the  shut  sac  enveloping  the  embryo,  and  which  adheres  closely  to  the  inner 
8ar£Etce  of  the  organ  throughout  its  entire  extent — covering  the  orifices  of 
the  OS  ateri  and  Fallopian  tubes.  In  addition  to  this,  the  canal  of  the  cervix 
is  during  gestation  rendered  still  more  impervious  by  the  thick  viscid  mucus 
secreted  by  its  glands.  Such  being  the  case,  it  will  be  obvious  that  a  second 
impregnation  cannot  occur,  if  it  be  necessary  for  this  purpose  that  the 
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cpermaiozoa  pass  into  the  uterus,  or  evon  to  the  ovaries ;  for  the  whole  is 
hermetically  sealed  after  a  certain  time.  For  a  second  impregnation  to  be 
accomplished  during  conception ,  fecundation  must  take  place  before  this 
closing-up  of  the  uterus  and  Fallopian  tubes — an  interval  too  brief  after  the 
primary  impregnation  to  make  much  difference  in  the  respective  develop- 
ments of  the  young  animals.  In  cases  in  which  there  is  a  double  uterus,  or  in 
which  conception  occurs  in  only  one  horn,  superfoetation  is  possible,  and  one 
parturition  may  not  be  followed  by  another  for  some  considerable  time. 

SECTION  n.— EXTRA-UTERINE  PREGNANCY. 

In  studying  the  development  and  progress  of  the  ovule,  after  its  escape 
from  the  ovary  and  impregnation  by  the  spermatozoa  of  the  male,  we  saw 
that  a  peculiar  arrangement  existed  in  the  presence  of  the  fringed  border  at 
the  extremity  of  the  Fallopian  tube,  which  grasped  the  ovule  and  permitted 
it  to  be  conveyed  into  the  canal  on  its  way  to  the  uterus.  From  certaia 
causes  which  are  not  yet  clearly  understood,  it  sometimes  chances  that  the 
ovule,  instead  of  taking  this  its  normal  course,  either  remains  in  the  ovary, 
is  arrested  in  its  progress  through  the  tube,  or,  escaping  the  fimbriated  ex- 
tremity of  the  latter,  falls  into  the  peritoneal  cavity,  or  glides  between  the 
folds  of  peritoneum  constituting  the  broad  ligament,  or  between  the  serous 
loid  mucous  membrane  of  the  uterus ;  in  all  of  which  situations  nature 
makes  an  effort  to  afford  space  and  nutrition  for  the  embryo,  and  thus  supply 
the  place  of  the  uterus.  This  effort,  however,  as  might  be  anticipated,  is 
only  partially  successful,  and  after  attaining  a  more  or  less  imperfect  develop- 
ment, the  foetus  perishes  from  lack  of  nourishment 

This  abnormal  deviation  from  ordinary  gestation,  happily  very  rare  in  the 
domesticated  animals,  has  received  various  names :  such  as  Exira-vUrine 
jpregnancyy  Exfatation,  Conceptio  utiosa^  etc.  The  first  is  that  usually  em- 
ployed ;  and  the  different  varieties  are  commonly  designated  from  the  situa- 
tion the  ovum  occupies.  Thus  we  have  (1)  Ovarian  fosfation,  when  the 
ovum  is  detained  in  the  ovary ;  (2)  Orario-tubal,  when  lodged  jwirtly  in  the 
Fallopian  tube  and  partly  in  the  ovary ;  (3)  Tubal,  when  the  tube  is  the 
situation;  (4)  Interstitial,  when  the  ovum  enters  the  parietes  of  the  utenis  at 
the  termination  of  the  tube,  but  is  arrested  between  the  fibres  before  it  can 
reach  the  cavity  of  that  organ  ;  (5)  Utero-tubal^  a  compound  of  the  two,  the 
ovum  being  j)artly  in  the  tube  and  partly  in  the  ulerus ;  (6)  lltro-tubo- 
abdominal,  when  the  foetus  is  in  the  peritoneum,  the  umbilical  cord  passing 
through  the  tube  to  the  uterus;  (7)  Tubo-abdominal,  when  the  foetal  envelopes 
are  fixed  in  the  tube,  but  the  foetus  is  developed  in  the  peritoneal  cavity ; 
and  (8)  Ventral  or  abdominal  fodation,  when  the  embryo  is  formed  and 
develops  in  the  abdomen. 

Iktra-uterine  pregnancy  is  not  at  all  common  in  the  domesticated  animals, 
and  appears  much  more  rare  in  them  than  in  woman ;  and  several  of  the 
varieties  just  enumerated  have  never,  to  my  knowledge,  been  observed  in 
them.  This  may  be  fully  accounted  for  by  the  different  disposition  of  their 
generative  apparatus,  the  much  less  tendency  of  these  to  disease,  functional 
disorder,  or  deformity,  and  also,  doubtless,  to  their  function  being  only  that 
of  reproduction.  With  regard  to  anatomical  arrangement  as  averting,  to 
£ome  extent  at  least,  this  misplaced  gestation,  we  may  point  out  that  of  the 
Mare  as  typical — though  the  same  indication  is  applicable  to  the  case  of  the 
other  laige  animals.  In  this  creature,  the  escape  of  the  ovum  into  the 
abdominal  cavity  can  only  occur  through  some  malformation  or  anomaly  in 
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the  conforinatioii  of  the  fimhriated  extremity  of  the  tube,  which,  in  the 
normal  condition,  is  applied  to  the  base  of  the  ovary,  and  envelops  it  during 
the  genital  excitement.  Neither  is  it  likely  that  its  course  through  the 
cavity  of  the  tube  can  be  checked,  as  this  is  short  and  direct ;  and  the  com- 
parative thinness  of  the  uterine  walls  almost  precludes  the  probability  of 
the  ovum  lodging  itself  in  them. 

Ovarian  foetation  has  very  seldom  been  observed,  so  far  as  my  researches 
have  led  me  ;  though  its  occurrence  in  the  domesticated  animals  is  far  from 
being  impossible.  It  has  been  divided  into  two  kinds :  internal  omrian,  when 
the  embryo  is  developed  in  the  Graafian  vesicle  or  interior  of  the  ovary ;  and 
txUmal  ovarian,  when  the  ovum  has  left  the  vesicle  and  grows  beneath  the 
envelope  of  the  ovary.  The  only  instances  on  record  are  given  by  Rohlwes, 
Gurlt,  and  Plot.  The  first  observed  this  rare  form  of  gestation  in  a  Mare 
which  had  been  pregnant  twenty-one  days.  The  ovary  was  greatly  enlarged, 
and  contained  a  small  embryo  in  a  vesicle.  Plot  observed  it  in  a  Cow,  and 
also  in  three  Sows. 

Tubal  /(Btaiion,  in  which  the  embryo  is  developed  in  the  Fallopian  tube, 
is  also  exceedingly  rare,  if  the  paucity  of  cases  reported  is  any  criterion. 
Kohl wes  mentions  having  found  the  bones  of  a  foetus  in  the  left  Fallopian 
tube  ;  and  Cams  says  this  form  has  been  noted  in  the  Rabbit.  Carsten  Harms 
speaks  of  it  causing  fatal  internal  haemorrhage,  by  rupture  of  the  tube^ 
through  the  incapacity  of  the  latter  to  distend  sufficiently  for  the  develop- 
ment of  the  foetus. 

In  inierstUial  foetation,  the  embryo  is  developed  between  the  membranes 
forming  the  walls  of  the  uterus  ;  the  muscular  fibres,  at  the  point  where  this 
occurs,  are  separated,  and  the  cyst  containing  the  embryo  is  situated  between 
the  serous  and  mucous  membrane.  This  variety  has  not  been  noted  in  the 
lower  animals,  I  believe ;  neither  have  the  remaining  forms,  except  the  ab- 
dominal, some  very  rare  cases  of  which  are  on  record. 

Abdominal  or  ventral  fatation,  maj*"  present  two  varieties :  the  ovum  may 
graft  itself,  after  escaping  from  the  ovary,  directly  in  the  cavity  of  the  abdo- 
men, and  there  be  developed  ;  or  it  may  be  developed  at  some  other  point — 
the  ovary.  Fallopian  tube,  etc.,  and  fall  into  the  abdomen  after  rupture  of  the 
pouch  which  contained  it.  In  the  first  instance  it  is  named  primary,  and  in 
the  other  secondary  abdominal  fetation.  Extremely  rare  though  both 
varieties  are  in  animals,  yet  perhaps  the  first  variety  is  less  frequent  than  the 
second. 

The  following  cases  of  abdominal  foetation  are  given  as  examples  : — 

M.  MoUard,  in  the Recueil  de  M4d,  VHirlnaire  for  1838,  gives  the  case  of  the  foetus  of  a 
Groat,  which  was  fonnd  in  the  abdomen  of  its  parent  by  a  butcher.  The  uterus  was  per- 
fectly intact,  and  did  not  exhibit  any  trace  of  gestation  ;  the  foetus  itself  was  attached 
to  the  umbQical  region  of  the  mother  by  vessels  and  very  short  lii^aments,  and  was  en* 
closed  and  much  compressed  by  an  envelope  somewhat  resembling  the  omentum  ;  this 
membrane  was  adherent,  throughout  its  extent,  to  the  skin  of  the  young  animal.  In 
this  instance  there  is  an  absence  of  anatomical  details  which  detracts  from  the  interest 
and  certainty  of  the  case.  In  a  more  recent,  and  perhaps  the  only  sufficiently  attested 
instance  of  primary  abdominal  foetation  on  record,  we  find  these  details  very  satisfac- 
torily furnished  by  the  able  director  of  the  Belgian  Veterinary  School  at  Brussels,  M. 
Thlemesse,  in  the  Bulletin  de  rAcad&mie  Royal  de  M4d^ciiw.,  A  third  year  veterinary 
student  was  at  home  with  his  parents  in  April,  1871,  when  a  fat  Pig  was  killed  for 
food.  On  its  abdomen  being  opened,  there  were  found,  floating  among  the  convolutions 
of  the  intestines,  two  foetuses,  which  were  detached  from  the  lumbar  remon,  where  they 
were  each  suspended  by  a  vascular  peduncle  about  three  inches  long,  behind  the  great 
mass  of  the  intestines,  and  between  the  two  comua  of  the  uterus.  These  were  sent  to 
Professor  Thiemesse  immediately,  with  the  information  that  the  Pig  had  been  at  least 
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two  years  old,  and  in  September,  1870,  had  given  birth  to  three  well-formed  young  ones; 
after  which,  in  consequence  of  being  considered  a  bad  breeder,  through  having  brought 
forth  such  a  small  litter,  it  was  laidup  for  fattening.  Until  it  was  killed  it  exhibiteilno 
signs  of  functional  derangement,  and  manifested  the  usual  indications  of  rutting  erery 
tlu^e  or  four  weeks  ;  beine  kept  apart,  however,  it  had  no  opportunity  of  satisfjring  its 
desires.  It  was  certain,  then,  that  these  two  foetuses  were  of  the  same  conception  m 
those  bom  in  September,  and  they  must  have  lived  until  their  parent  was  sacrificed ; 
as  they  did  not  show  the  slightest  alteration.  They  were  closely  contained  in  a  oom- 
plete  membranous  envelope  of  an  ovoid  shape,  provided  at  one  point  with  a  vascular 
pedicle  whose  extremity,  detached  from  the  abdominal  parietes  of  the  mother,  re- 
sembled a  red  sponsy  cord  not  unlike  the  ovary  in  form,  and  which  Thiemesae  beUeved 
it  to  be,  fancying  that  the  impregnated  ovum  had  fixed  itself  there  and  grown.  This 
was  not  the  case,  however;  for  dissection  proved  it  to  be  a  simple  vascular  parenchyma 
— a  kin<l  of  cotyledon  organised  on  the  peritoneum  of  the  young  creature  ;  and  the 
student  had  seen  the  two  ovaries  in  the  Pig,  after  the  removal  of  the  foetuses.  This 
vascular  body  at  the  extremity  of  each  fcetal  pedicle  was  therefore  a  new  formation, 
formed  at  the  same  time  as  the  foetus,  and  by  a  hiematosic  elaboration  necessary  to  the 
latter.  Consequently,  there  was  here  a  case  of  primary  abdominal  extra-uterine  gf«ta- 
tion,  concomitant  wi^  a  normal  uterine  gestcUion,  On  examining  the  foetuses,  they 
were  found  to  be  females :  the  least  developed  weighed  about  23}  ounces,  and 
measured,  from  the  snout  to  the  base  of  the  tail,  about  12  inches  ;  and  from  the  doml 
spine  to  the  distal  extremity  of  the  thoracic  limb,  5  inches.  The  other  was  a  little 
larger,  weighed  29}  ounces,  and  was  14  inches  long  and  7  inches  high.  Their  confor- 
mation was  symmetrical,  and  development  complete.  Each  had  four  teeth  well  grown 
up  in  each  jaw — the  canine  and  lateral  incisors  ;  and  in  the  largest  foetus  the  middle 
incisors  of  the  lower  jaw  were  equally  developed,  while  the  two  first  molars  were  being 
«ut  in  both  jaws.  Those  two  fretuses  were,  then,  even  a  little  beyond  the  ordinary 
development  of  those  whose  natural  •  gestation  is  about  to  terminate.  Each  was 
attached  by  an  umbilical  cord  to  the  membranous  sac  containing  it ;  which  sac,  ap- 
plied immediately  to  the  velvety  skin,  and  even  adhering  to  it  at  some  points,  vas 
composed  of  a  thin  chorion,  provided,  for  a  small  extent  of  its  external  surface,  with 
a  very  thick  vascular  placenta,  and  responding  by  its  inner  face  to  a  complete  amnion, 
as  well  as  a  very  small  allantois  whose  cavity  was,  like  that  of  the  latter,  destitute  of 
fluid,  but  conununicated  with  the  bladder  by  a  very  distinct  urachus.  All  the  organs 
of  these  creatures  were  fully  formed,  and  there  was  nothing  anomalous  observed.  On 
this  case  Thiernesse  remarks,  that  it  would  appear  that  the  glandular  arrangement 
of  the  uterus  is  not  indispensable  to  the  formation  of  the  embryo,  and  that  absence  of 
these  fflands  may  be  efficiently  compensated  for  by  an  organ  developed  on  or  in  any 
other  in  the  abdominal  cavity  where  the  impregnated  ovum  may  graft  itself ;  that  under 
the  stimulating  influence  produced  by  the  contact  of  the  ova,  this  new  organ  consti- 
tutes a  kind  of  extra-uterine  cotyledon  analogous,  up  to  a  certain  point,  to  the  mater- 
nal placenta  resulting  from  the  hypertrophy  of  the  uterine  mucous  membrane,  and 
which  acts  very  well  as  such,  though  with  less  functional  energy.  This  is  evidenced  in 
the  development  of  these  two  foetuses,  which  required  about  ten  months  to  briuff  them 
to  their  present  growth — a  period  more  than  double  that  of  ordinary  gestation  m  the 

Pig.* 

A  few  other  instances  of  abdominal  foetation  will  complete  what  we  have  to  offer  in 

the  way  of  illustration  of  this  abnormal  pregnacy. 

The  first  case  is  reported  by  M.  Simon,  of  Yonne,  France.  A  celebrated  sheep- 
breeder  in  his  canton  had  a  Sheep  which,  though  carrying  a  dead  lamb  for  two  years, 
yet  produced  another  at  the  end  of  this  period,  and  which  lived.  It  appears  that  the 
Sheep  was  seven  years  old,  and  had  been  put  to  the  ram  with  the  others  of  the  flock 
to  which  it  belonged.  At  the  usual  period  of  lambing,  the  animal  made  attempts  at  de- 
livery, but  was  unsuccessful ;  and  am  examination  made  by  a  veterinary  surgeon  proved 
that  the  foetus  could  not  be  extracted  ;  it  was  therefore  predicted  that  the  Sheep  wooM 
for  the  future  prove  sterile.  At  this  period  the  mammte  were  enlarged  for  five  or  six 
days,  and  fever  was  present ;  then  all  the  general  symptoms  of  this  condition  era- 
dually  disappeared,  the  appetite  returned,  and  the  animal  was  well.  The  foetus  could  be 
felt  at  the  lower  part  of  the  belly.  Two  years  afterwards,  to  the  great  astonishment 
of  the  owner,  the  Sheep  brought  forth  a  lamb,  which  it  suckled,  and  which  grew  up. 
The  mother  was  then  put  by  for  fatt«:ning,  and  when  ready  for  the  butcher  it  was  ex- 
amined by  M.  Simon.  By  taxis,  he  distinctly  felt,  a  little  to  the  right  of  the  lower 
part  of  the  abdomen,  an  elongated,  hard,  irregular,  insensible  tumour,  slightly  curved 
shape,  and  presenting  along  the  curvature  very  prominent  asperities,  which  were  dia- 

*  "  Annalee  de  M^d.  y^tdricaire  de  Bruxcllea,"  1871,  p.  480. 
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tincnished  as  tbo«eof  the  vertebral  colamn  of  a  dead  foetus.  The  animal  being  killed 
and  opened,  the  uterus  was  found  contracted,  and  situated  in  the  upper  region  of  the 
sbdomen  ;  it  offered  no  sicns  of  gestation.  The  intestines  were  then  removed  and  the 
ri^ht  side  of  the  rumen  lifted  up,  when  the  tumour  was  discovered  which  had  been 
i  Jt  externally  ;  it  was  firmly  attached  to  the  abdominal  wall,  and  consisted  of  a  pouch 
eontaining  the  foetus.  No  particular  mention  is  made  of  the  condition  of  the  walls  of 
the  uterus,  and  the  foetus  and  its  envelopes  having  been  sent  to  M.  Renault,  then 
director  of  the  Alfort  Veterinary  School,  unfortunately  no  report  as  to  the  anatomical 
pecaliarities  of  these  was  published.  The  case  would,  however,  appear  to  be  one  of 
primary  extra-uterine  abdominal  foetation.  * 

The  second  case  is  given  by  S.  Bella-Kov^re,  veterinary  surgeon  of  Angliano 
{Arehxcio  della  Vei^naria  Itnliani,  1868),  who  was  called  to  give  his  attention  to  a 
Cow  in  parturition,  and  which  had  been  already  in  the  hands  of  an  empiric  for  some 
time.  It  was  aged  14  years,  and  was  very  emaciated.  By  a  vaginal  exploration  the  os 
uteri  was  found  completely  closed,  so  that  torsion  of  the  uterus  was  at  iirst  appre- 
hended ;  but  it  was  soon  discovered  that  such  was  not  the  case.  During  the  examination 
the  expulsive  movements  continued,  and  Della-Kov^re  felt  under  his  hand  the  limbs 
of  a  foetus  pressing  acainst  the  margin  of  the  vulva.  Withdrawing  his  arm,  by  palpa- 
tion alone  the  floor  of  the  vagina  he  satisfied  himself  of  the  presence  of  the  two  fore- 
limbs  and  head  of  a  foetus.  An  incision  was  consequently  made  through  the  vaginal 
wall  at  the  point  corresponding  to  the  fcetal  limbs,  and  by  the  opening  so  made  he 
extracted  a  living  healthy  calf,  which  was  given  to  another  Cow  to  rear.  Some 
minutes  afterwards,  the  straining  persisting,  another  exploration  was  made,  when  a 
second  calf,  much  smaller  and  deaia,  was  removed.  The  Cow  died  three  days  after 
this  operation.  Unfortunately,  the  veterinary  surgeon  could  not  make  a  careful  ex- 
amination, as  when  informed  of  the  death  of  the  animal,  it  had  already  been  cut  up  ; 
>o  that  he  was  unable  to  ascertain  by  what  means  the  foetuses  were  nourished,  and 
how  the  umbilical  cords  were  attached.  The  uterus  was  quite  contracted  and  small, 
with  numerous  folds  in  the  interior,  as  if  the  animal  had  not  bred  for  several  months  ; 
on  the  left  side  of  the  organ,  at  its  lower  third,  was  a  long  irregular  cicatrix,  with  a 
small  round  opening  at  its  inferior  extremity,  through  which  a  goose  quill  could 
scarcely  be  passed.  From  inquiry,  it  was  ascertained  that  the  Cow  had  been  over- 
turned by  another  while  at  pasture  during  the  early  months  of  gestation  ;  but  it  never 
Khowed  any  signs  of  inconvenience  from  this  accident,  and  was  regularly  worked  in 
the  plongh.t  This  is  an  example,  probably,  of  the  second  form,  the  foetuses  having 
escaped  through  the  walls  of  the  uterus  by  a  tear  made  in  that  organ.  Other 
instances  of  the  variety  will  be  given  hereafter. 

In  the  Veterinarian  (voL  viL,  p.  606),  Mr.  Berry  mentions  a  Cow  which,  beine  preg- 
nant, exhibited  all  the  signs  of  approaching  parturition  at  the  usual  time  ;  and  after 
showing  symptoms  of  fever  and  uneasiness  from  distended  udder  for  some  days,  was 
at  last  examined  j>er  voffmum^  but  no  calf  was  found  in  the  uterus,  though  it  could  bo 
"  touched  "  above  the  flank.  Being  satisfied  that  it  was  a  case  of  extra- uterine  testa- 
tion, the  Csesarean  operation  was  performed  ;  but  the  animal  was  so  exhausted  that 
it  died  before  the  business  was  completed.  The  operation  brought  to  light  **a  mass 
of  fungous  matter,  weighing  not  less  than  seventy  pounds,  in  the  centre  of  which  lay 
a  remarkably  fine  heifer  calf,  fully  matured,  and  evidently  a  very  short  time  dead. 
The  most  minute  examination  was  instituted,  but  no  connection  appeared  between  the 
womb  and  the  part  enclosing  the  calf,  except  by  external  adhesion." 

In  the  same  journal  (vol.  xiii.,  p.  66)  Mr.  Metherell,  of  Spalding,  describes  a  foetus 
which  was  found  in  the  lumbar  region,  behind  the  left  kidney,  of  a  Sheep,  and  attached 
to  the  peritoneum. 

In  this  journal  also  (vol.  zv.,  p.  103),  Mr.  Green,  of  Fareham,  writes  of  an  exami- 
nation he  made  of  the  body  of  a  full  grown  Ewe.  On  making  an  incision  along  the 
linea  alba,  through  the  abdominal  and  recti  muscles,  there  was  presented  to  view  a 
fcetal  lamb  in  the  cavity  of  the  abdomen,  wholly  deprived  of  itn  membranes,  its  back 
lying  on  the  abdominal  muscles,  the  support  or  attachment  being  formed  on  the  oOT- 
side,  and  efiected  by  means  of  intervening  bands  of  lymph  from  the  cheek,  and  con- 
tinning  backwards  to  the  antero-spinous  process  of  the  ossa  innomiuata,  wholly  en- 
veloping the  off-fore  extremity.  The  union  formed  between  the  foetus  and  the  peri- 
toneal covering,  at  the  inner  surface  of  the  right  abdominal  muscles  in  the  umbilical 
region,  was  its  head,  the  posterior  parts  extended  as  far  ^back  as  the  ensiform 
cartilage,  and  the  uniting  medium  was  very  firm.  The  left  side,  from  the  third 
oenricsd  vertebra  to  the  toil,  was  imbedded  in  the  omentum.    The  hind  extremitiea 

•  "  Hceueil  do  Med.  V^t^rinaire,'*  1867,  p.  298. 

t  "  Journal  des  V^t^rmaires  du  Midi,"  1868,  p.  189. 
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were  firmly  fixed  to  each  other,  also  to  the  abdomen :  being,  in  fact,  quite  immoTable. 
The  fore  extremities  were  attached  to  each  other  as  far  down  as  the  carpas,  and 
thence  by  bands  of  lymph  to  the  lower  surface  of  the  neck.  The  nose  of  the  fo;tas 
was  twisted  to  one  side  ;  there  were  no  eyes  ;  the  ears  were  small,  and  fixed  to  the 
occiput,  being  in  texture  like  the  parotid  gland  ;  the  spine  was  curved,  and  the  tail 
fixed  between  the  hind  legs ;  the  anterior  maxillary  bunes  were  alone  covered  with 
wool ;  the  abdominal  muscles  were  very  thick ;  the  spleen,  pancreas,  kidnevs,  and 
bladder,  as  well  as  the  rectum,  were  all  absent,  and  the  sex  could  not  be  dis- 
tinguished. It  weighed  within  an  ounce  of  five  pounds.  In  the  Ewe,  the  cervix  of 
the  uterus  was  obliterated  by  small  excrescences,  '*of  the  character  and  appearance 
of  the  inner  surface  of  that  organ.  The  animal  had  never  exhibited  any  unusual 
symptoms,  except  that  she  had  proved  barren  in  the  previous  spring;  having  been  with 
the  ram  before  then." 

The  same  journal  (vol.  xxix.,  p.  344)  alludes  to  a  good-sized,  fully-formed  lamb, 
found  in  what  appeared  to  be  a  tumour  or  bag  attached  to  the  rumen  of  a  fat  Sheep 
killed  for  food.  The  skin  of  the  foetus  was  covered  with  wool  where  it  had  not  been 
torn  in  process  of  removal  from  its  adherences.  The  uterus  of  the  Ewe  was  small,  and 
there  was  no  evidence  of  rupture. 

GvltM  {Pathol.  Anatomie,  1831)  describes  an  instance  of  abdominal  gestation  ins 
Sheep,  in  which  the  maternal  placenta  was  attached  to  the  mesentery  ;  and  Plot 
alludes  to  a  similar  occurrence  in  a  Bitch,  the  foetal  membranes  adhering  to  the  mesen- 
tery and  kidneys ;  while  Fornari  mentions  a  placenta  formed  on  the  rumen  of  a  Goat 
Below  gives  a  detailed  description  of  a  mummy  {lithopasdion)  weighing  1870  grammes, 
which  was  found  in  the  abdominal  cavity  of  a  Sheep. 

A  very  interesting  notice,  one  of  the  most  recent,  is  given  by  Baillet  {Rerueil  de  Med. 
V^t^inaire,  1875,  p.  26).  As  inspector  of  the  abbatoir  at  Bourdeaux,  his  attentioa 
was  called  to  the  carcase  of  a  six-year  old  Cow,  in  very  fine  condition,  which  had  ju£t 
been  slaughtered.  On  opening  the  abdomen,  an  ovoid  mass,  not  unlike  in  appearance 
the  manyplus  of  the  stomach,  appeared  at  the  anterior  part  of  the  right  sac  of  the 
rumen  ;  it  had  formed  adhesions  with  the  omentum,  rumen,  diaphragm,  liver,  and 
right  hypochondrium.  When  detached  it  measured  18  by  14  inches  in  diameter,  and 
weighed  45  pounds.  It  was  of  a  nacrous  white  hue,  and  provided  with  numerous  firm, 
membranous  prolongations  of  a  red  colour  ;  a  hard  ronnded  body  could  be  felt  within 
it.  When  cut,  it  was  found  to  be  a  sac,  the  wall  of  which  was  a1x>ut  one-fifth  of  an 
inch  thick,  and  firm  and  resisting.  No  trace  of  vascularisation  could  be  made  out  on 
its  inner  surface,  which  adhered  to  a  dead  foetus  so  tenaciously,  that  some  degree  of 
foree  was  required  to  destroy  the  intimacy  existing  between  it  and  the  hair  on  the 
dorso-lumbar  region  of  the  calf.  A  small  quantity  of  turbid,  yellow,  colourless  fluid, 
in  which  floated  some  ddbria  of  horn  and  some  hairs,  occupied  the  bottom  of  the  sac. 
There  were  no  proper  foetal  envelopes,  and  the  creature  appeared  to  have  been  grafted 
on  the  inner  face  of  this  fibrous  chamber.  It  was  a  full  time  foetus ;  though  by  its  general 
development  it  looked  as  if  arrested  by  the  limited  space  in  which  it  had  been  enclosed. 
Bent  longitudinally,  its  head  was  fixed  between  the  fore  legs.  The  surface  of  the  body 
was  covered  by  slightly  humid  hair,  which  was  easily  removed,  particularly  within  the 
arms  and  thighs,  where  the  skin  was  of  a  light  yellow  colour.  The  compression  it  had 
undergone  had  produced  a  general  flattening  of  the  muscles  ;  the  eyelids  were  quite 
distinct,  though  there  was  not  a  vestige  of  eyes  ;  a  shred  of  umbilical  cord,  black  and 
withered,  still  remained.  There  was  no  unpleasant  smell,  even  when  the  body  was 
opened.  The  viscera  were  dry  and  looked  as  if  macerated ;  the  muscles  were  pale,  bat 
firm  ;  and  thu  bones  were  intact,  their  extremities  being  provided  with  a  cartilaginous 
covering.  The  uterus  of  the  Cow,  though  carefully  examined,  offered  no  evidence  in 
explanation  of  this  abnormal  gestation.  Some  corpora  lutea  led  to  the  supposition  that 
it  nad  been  bred  from,  or  at  least  that  its  ovaries  had  been  the  seat  of  the  process 
which  accompanies  fecundation.  There  was  nothing  in  the  condition  of  the  Cow's  car- 
case to  indicate  that  this  strange  state  had  caused  it  any  suffering  or  inconvenience. 

Professor  Stockfletb,  of  Copenhagen,  describes  another  instance  {Tidsshrift  for  l>- 
termarer,  1875)  of  a  Cow  in  which,  after  it  had  been  slaughtered  for  food,  a  large 
round  tumour  was  found  in  the  abdominal  cavity.  This  tumour  was  attached  by  a 
cord  to  the  abdomen,  and  it  contained  a  foetus  covered  by  a  dense  white  membrane, 
through  which  the  dark-brown  epidermis  retaining  the  hair  appeared,  but  which  came 
off  with  the  covering.  The  calf  lay  rolled  up  with  its  head  and  feet  together,  and 
was  in  every  respect  normal.  The  uterus  of  the  Cow  was  contracted  in  a  natural 
manner,  and  one  of  the  ovaries,  which  was  somewhat  larger  than  usual,  contained  a 
corpus  luteunL  There  was  no  Connection  between  the  uterus  and  the  membranes 
surrounding  the  foetus,  neither  had  the  membranes  any  cotyledons. 
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The  length  of  time  daring  which  these  extra-uterine  foetnses  maj  he  retained, 
varies  according  to  circamstances.  In  the  human  species,  a  case  is  recorded 
in  which  the  foetus  remained  in  the  ahdomen  for  fifty-six  years ;  and  a  great 
many  instances  are  puhlished  in  which  retention  has  continued  from  three 
months  up  to  the  last-named  period.  In  animals,  this  retention  of  the  mis- 
placed foDtus  may  also  continue  for  a  long  time ;  and  though  death  usually 
occurs  if  delivery  is  delayed  much  heyond  the  usual  period  of  pregnancy,  yet 
development  appears  to  progress  in  the  ordinary  manner,  and  suhject  to  the 
laws  of  normal  gestation.  It  is  indeed  astonishing  to  find  the  ovum  fix  itself, 
and  become  developed  into  the  embryo  and  foetus,  by  drawing  nourishment  in 
the  strange  situation  in  which  it  chances  to  fall :  the  placenta,  cord,  and 
envelopes  being  present  just  as  if  it  had  found  its  way  into  the  natural  re- 
ceptacle. It  does  not  appear  to  be  quite  decided  whether  the  ovum,  in 
primary  abdominal  foetation,  receives  an  additional  covering  analogous  to  the 
decidna ;  though  it  is  very  probable  that  it  does,  and  that  this  membrane 
may  perform  a  similar  office  in  the  nutrition  of  the  foetus.  The  part  of  the 
abdominal  or  other  surface  to  which  the  ovum  adheres,  receives  an  increased 
vascular  supply  for  the  occasion,  its  vicarious  function  being  as  actively 
carried  on  as  if  it  were  the  lining  membrane  of  the  uterus. 

Not  unfrequently,  retention  is  brought  to  a  termination  by  the  death  of  the 
parent,  through  the  disordered  state  of  health  induced  by  the  living  foetus,  or 
through  absorption  of  the  septic  matter  it  engenders,  if  putrefaction  sets  in 
after  its  decease.  On  other  occasions,  and  these  are  comparatively  not  very 
unfrequent  in  the  lower  animals,  an  effort  is  made  by  nature  to  get  rid  of 
what  really  in  time  becomes  a  foreign  body,  by  artificial  openings.  In  these 
cases  the  foetus  may  be  passed  whole  or  by  fragments  through  the  abdominal 
parietes,  the  intestines,  or  the  vagina — in  almost  every  case  the  former,  owing 
to  the  quadrupedal  position  of  the  domesticated  animals.  Several  occurrences 
of  this  kind  are  to  be  found  in  the  literature  of  Veterinary  Science ;  but  we 
will  notice  only  the  following  in  this  place. 

IC  Drooard  {ReeueU  de  M4d.  VkSHiKwre,  1842)  reports  that  a  Sheep  which  had 
lambed  the  preceding  year  without  any  accident,  was,  at  its  second  gestation,  seized  with 
cadden  but  unavailing  throes  of  parturition.  Nothing  appeared ;  the  os  uteri  remained 
closed,  and  the  waters  did  not  escape.  The  animal  continued  in  this  state  for  three 
or  four  dajTS,  after  which  the  symptoms  subsided,  and  in  a  month  they  had  disap- 
peared. About  this  time,  however,  the  appetite  became  lessened,  rumination  began 
to  be  irregularly  performed,  the  strength  was  diminished,  and  the  animal  often  lay  for 
a  long  time.  For  fifteen  days  it  remained  in  this  state,  very  dull,  the  eyes  sunk  in 
their  orbits,  the  respiration  frequent,  and  the  pulse  almost  imperceptible.  An  oedema- 
ton*  swellmg  appeared  beneath  the  belly,  and  the  skin  at  this  part  was  cold  and 
brown  coloured.  Scarifications  made  in  it  permitted  the  discharj^e  of  a  foul-smelling 
saiiffuineous  fluid,  indicative  of  gansrene.  Finally,  ulceration  set  in  over  this  swelling, 
and  soon  a  foetus  covered  with  wool  showed  itself ;  this  was  extracted  after  enlarging 
the  opening.  It  was  in  an  advanced  sta^e  of  decomposition,  and  in  the  abdomen  of 
the  mother  it  lay  with  the  head  and  fore  limbs  towards  the  pelvis,  the  croup  being  in- 
dhied  towards  the  diaphragm.  It  was  extracted  by  the  fore  part  of  the  body,  and 
the  opening  was  closed  by  suture,  leaving  only  an  orince  for  the  escape  of  the  pus ;  a 
retaining  bandage  around  the  body  to  support  the  sutures,  applications  to  the  skin, 
ju»l  diffusible  s&mulants  internally,  was  the  treatment.  Am  the  appetite  did  not 
return  for  euifat  daya,  tonic  and  nourishing  draughts  were  administered.  After  this 
period  it  ralued,  but  there  was  an  abun£uit  discharge  of  pus ;  the  orifice  through 
whieh  it  flowed  enlareed,  and  at  last  gave  exit  to  the  after-btrth,  as  well  as  a  portion 
of  the  omentnm  whicn  was  of  a  deep  reddish-brown  tint,  and  had  to  be  excised.  The 
gBz^^irenooa  condition  of  the  wound  also  demanded  attention ;  the  margins  were  pared, 
and  new  sntores  employed.  By  attention  and  careful  nursing  the  wound  had  cica* 
triaed  by  the  forty-fifth  day,  and  in  six  months  the  animal  was  fat  again.  Unfor- 
tunately, it  was  aold  to  the  butcher  without  the  veterinary  surgeon  beiuK  allowed 
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the  opportunity  of  examining  its  carcase  after  it  was  killed ;  as  it  wonld  have  been  in- 
teresting to  note  whether  this  was  a  case  of  primary  or  secondary  abdominal  f<Etatiaii. 
Probably  in  this  instance  peritonitis  was  averted  by  adhesions  being  formed  aronnd 
the  part  to  which  the  foetus  was  attached — the  whole  mass  becoming  encysted  inmie> 
diately  over  the  abdominal  surface  where  ulceration  took  place. 

Coquet  (/fi/)<rtfc^io}M  Vit&rinairt,  vol.  ii.),  solonfi^ago  as  1784,  mentions  that  a  farmer 
at  Neufch&tel  bought  a  Cow  that  appeared  to  be  ill,  in  the  hope  of  being  able  to  cure  it 
Instead  of  amending,  however,  it  became  worse,  and  a  profuse  diarrhoea  set  in  of  seroos 
and  putrid  matters.  It  was  soon  noticed  that  these  ejecta  contained  hard  substances, 
whicn  were  recognised  as  bones.  The  farmer  brought  several  of  these  to  Coquet, 
among  which  was  a  cannon-bone,  a  calcia,  several  ribs,  a  portion  of  a  lower  jaw,  sevenl 
fragments  of  the  knee  and  hock,  and  a  maxillary  bone.  Coquet  thought  at  first  thst 
these  could  only  come  from  the  uterus  ;  but  the  owner  positively  assured  him  that 
they  were  passed  with  the  fteces.  As  the  case  appeared  to  be  hopeless,  the  animal 
was  let  alone ;  it  died  in  about  a  month,  and  the  following  lesions  were  noted  :  the 
colon  was  much  enlarged  from  its  last  flexure  to  the  commencement  of  the  rectum— 
about  two  and  a  half  ^t,  and  its  walls  measured  more  than  an  inch  in  thickness ;  they 
were  very  dense,  dark-coloured,  inflamed,  and  gangrenous ;  the  inferior  surface  was 
pNsrforated  ;  and  the  intestine  contained  at  that  part  a  considerable  quantity  of  bones, 
similar  to  those  which  had  been  voided,  but  more  voluminous  and  irregular,  like  the 
pelvic  bones  and  those  of  the  spine  and  head.  The  uterus  was  a  little  larger  than  in  the 
non-pregnant  state,  but  its  fundus,  which  corresponded  to  the  diseased  and  perforated 
intestine,  was  likewise  engorged,  indurated,  and  very  thick,  though  there  was  no  ap- 
pearance of  a  cicatrix.  The  cervix  was  so  contracted  that  a  stylet  could  not  be  passed 
into  it,  and  its  cavity,  which  was  empty,  could  scarcely  be  discerned.  The  peritonenm 
and  mesentery  in  the  neiehbourhooa  of  the  affected  parts  were  swollen  and  inflamed ; 
while  the  seroeity  effused  into  the  i>elvio  cavity  was  sanguinolent  and  putrid.  The 
other  viscera  were  healthy. 

Haubner  reports  a  case  recorded  by  Janke,  of  a  Cow  five  years  old,  when  in  its 
seventh  month  of  pregnancy,  gradually  losing  its  appetite,'  while  the  size  of  the  abdo- 
men increased.  It  was  supposed  to  be  affected  with  ascites,  and  was  therefore  killed; 
when  a  foetus,  contained  in  its  envelopes,  was  discovered  in  the  abdominal  cavity.  The 
uterus  had  the  same  appearances  as  in  the  non-pregnant  state.  The  same  author 
mentions  the  case  of  a  Sheep  which  had  not  lambed  at  the  usual  time,  but  which, 
two  months  afterwards,  exhibited  a  tumour  on  the  abdomen  in  which  the  fore  limb  of 
a  lamb  could  be  felt.  The  tumour  was  opened,  the  lamb  extracted,  and  the  wound 
closed  by  suture.  The  Sheep  recovered  and  remained  in  good  health. 
^  Bens  and  Bagge,  of  the  Copenhagen  Veterinary  School,  found  in  the  abdomen  of  s 
little  Bitch,  ag^  thirteen  years,  a  foetus  which  appeared  to  occupy  the  mesenteir  of 
the  small  intestines.  All  the  soft  parts  of  the  creature  had  disappeared,  and  it  looked 
like  a  skeleton.     The  Bitch  did  not  show  any  signs  of  suffering  during  life. 

Saussol  {Reateil  de  M4d.  VSUrinaire,  1828)  reports  that  a  Ewe,  three  years  old,  had 
been  with  the  Ram  like  the  other  Ewes,  but  never  exhibited  any  signs  of  pregnancy. 
About  two  months  after  being  with  the  Ram,  the  shepherd  observed  a  hsjtl  tumour 
about  an  inch  behind  tiie  umbilicus,  and  which  graaually  increased  in  size,  until, 
fifteen  or  sixteen  months  after  it  was  first  seen,  Saussol  was  called  in.  The  tnmoor 
was  then  the  size  of  a  goose's  egg,  and  felt  like  an  abscess.  It  was  punctured,  when 
a  quantity  of  pus  escaped,  and  with  it  tiie  bones  of  a  foetus.  These  Dones  were  sepa- 
rated from  each  other,  and  were  discoloured  ;  the  head,  however,  was  entire,  and  leas 
altered  than  the  other  parts.  The  first  incision  being  enlarged,  it  was  found  that  the 
abdominal  muscles  were  nearly  double  their  ordinary  thickness,  and  at  this  particolar 
TOint  formed  a  pouch  in  which  the  foetus  was  lodgtwl,  but  covered  only  by  the  skin. 
No  communication  existed  between  the  pouch  and  the  abdominal  cavity.  The  opening 
was  closed  by  suture  and  soon  healed,  but  the  animal  did  not  thrive  and  was  sold. 

Dickinson,  in  the  Veterinarian  (vol.  xxviii.,  p.  196),  relates  the  case  of  a  Sow  which 
he  was  call^  in  to  attend.  The  animal  had  been  ill  for  some  time,  and  its  period  of 
gestation  had  expired  four  weeks  previously ;  though  as  no  indications  of  approaching 
parturition  were  noticeable,  it  was  supposed  a  mistake  had  been  made  in  the  date. 
The  symptoms  were :  loss  of  appetite,  obstinate  constipation,  a  peculiar  or  painfnl 
crunt,  and  lying  on  the  left  side  with  a  limb  extended,  as  if  to  relieve  the  abdomen 
from  the  weight  When  standing  it  would  support  itself  by  leaning  a^nst  the  wall, 
and  then  gradually  drop  down  as  easily  as  possible.  A  hard  mass  could  be  distinctly 
felt  on  manipulating  the  abdomen,  especially  towards  the  left  side ;  the  pain  on  pres- 
sure was  intense.  Medical  treatment  was  of  no  avail,  and  on  the  fourth  day  it  sne- 
cumbed.  At  the  autopsy,  the  peritoneal  membrane  was  found  to  be  inflamed,  the 
viscerai  portions  being  most  affected.    The  uterus  had  been  seriously  injured,  evidently 
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by  the  operation  of  "  spaying."  The  right  horn  and  its  ovary,  with  a  portion  of  the 
body  of  the  uterus  and  vagina,  were  absent.  A  mass  about  the  size  of  a  man's  head, 
enveloped  in  false  membranes,  was  situated  in  the  left  iliac  region,  and  connected  with 
the  left  bom  of  the  uterus,  which  was  still  continuous  with  its  ovary  and  the  vagina. 
On  dissecting  the  tumour,  the  osseous  remains  of  seven  Pigs  were  discovered,  enclosed 
in  separate  cavities.  Seven  heads  and  all  the  bones  were  collected.  They  were, 
however,  denuded  of  all  soft  parts,  as  if  they  had  been  subjected  to  maceration. 

Symptoms,  Course^  and  Terminations. 

We  have  already  to  some  extent  indicated,  in  recording  tlie  histoiy  of 
several  of  the  most  interesting  cases  of  extra-uterine  pregnancy  mentioned  in 
veterinary  literature^  the  character  of  the  symptoms,  and  the  terminations 
which  mark  this  accident.     The  symptoms  are  generally  those  of  conception 
and  gestation.     The  ovum  grafts  itself  on  some  part  with  which  it  chances  to 
be  in  contact ;  an  embryo  results,  the  placenta  being  attached  to  the  neigh- 
bouring textures  and  developing  with  the  increase  of  the  young  creature ; 
these  changes  being  accompanied  by  the  ordinary  external  signs  of  uterine 
pregnancy.     In  the  majority  of  cases,  when  parturition  should  occur  in  the 
usual  course,  the  premonitory  indications  of  that  phenomenon  are  very  slight 
or  altogether  absent ;  though  the  animal  may  now  and  then  make  expulsive 
efforts,  which  continue  perhaps  for  a  few  days,  and  then  subside  gradually,  or 
recur  at  intervals.     In  the  most  favourable  cases,  when  the  foetus  perishes,  it 
becomes  enkysted  and  mummified ;  the  fluids  and  soft  parts  are  ahsorhed,  and 
the  remaining  portions  become  dry  and  parchment-like  ;  or  the  creature  may 
undergo  a  process  of  calcification  hy  the  deposition  of  carhonate  and  phos- 
phate of  lime  in  its  tissues,  which  preserve  its  shape,  and  convert  it  into  a 
"lithopaedion"  or  "osteopaedion."  In  this  condition  the  foetus  may  remain  for  an 
indefinite  period  in  the  abdomen  of  the  mother,  without  causing  much,  if  any 
inconvenience :  indeed,  a  most  perfect  state  of  health  may  exist,  and  the 
animal  become  remarkably  fat,  or  it  may  conceive  and  hring  forth  as  favour- 
ably as  if  nothing  ahnormal  existed  ;  the  indications  of  anomalous  gestation 
being  only  discovered  by  chance  when  the  animal  dies  from  some  disease 
▼bich  has  no  relation  to  this  accident,  or  is  killed  for  food. 

Such  a  happy  result  of  the  accident  is,  however,  very  far  from  being  the 
nile,  and  the  chances  are  many  that  a  fatal  termination  will  be  the  conse- 
quence of  extra-uterine  gestation.  Expulsive  efforts  or  other  causes,  may  lead 
to  ropture  of  the  kyst  in  which  the  foetus  is  contained ;  and  this,  with  the 
fluids  and  debris  of  membranes,  falling  into  the  abdominal  cavity,  may  give 
nse  to  such  a  severe  form  of  peritonitis  that  death  will  ensue  in  one  or  two 
^yB,  In  other  instances  the  kyst  inflames,  and  suppuration  is  established, 
^th  pQtrefaction  and  partial  solution  of  the  foetus ;  and  if  the  mother  does 
oot  at  once  succumb  to  pyaemia  or  septiksemia,  adhesions  and  communica- 
tions are  formed  between  the  kyst  and  neighbouring  organs,  and  the  remains 
of  the  young  animal,  chiefly  the  bones,  are  expelled  either  directly,  as  by 
olceiation  of  the  abdominal  walls  after  the  development  of  an  abscess,  or  in- 
directly, as  through  the  intestine,  etc  After  the  foreign  matters  have  been 
completely,  or  even  only  partially,  eliminated  in  this  way,  the  fistulous  open- 
ings by  which  they  escaped  cicatrise  after  a  variable  period  of  suppuration, 
3Dd  the  female  recovers — as  has  been  observed  in  Sheep  and  Goats. 

More  frequently,  however,  it  loses  condition,  becomes  emaciated  and  feeble, 
and  perishes  in  a  state  of  marasmus ;  or  it.succumbs  to  hectic  fever,  septikaemia, 
or  one  of  the  many  accidents  which  the  presence  of  such  a  body  may  produce. 
The  course  of  external  ovarian  gestation,  which  has  been  stated  by  Gurlt  to 
occur  in  the  domesticated  animals,  appears  to  be  as  follows :  the  envelopes  of 
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the  ovary  rapfcare  towards  the  second  or  third  month  of  the  embryo's  devel- 
opment, when  the  latter  fiill  sinto  the  abdominal  cavity,  where  it  constitateB 
what  we  have  termed  "  abdominal  '*  f^estation,  leaving  only  a  cicatrix  on  the 
ovary.  With  regard  to  internal  ovarian  pregnancy,  the  ordinaxy  tenmnation 
is  rapture  of  the  organ,  and  fiital  hsemorrhage. 

Diagn^ms  and  TreahnenL 

There  is  absolutely  nothing  in  the  early,  or  even  in  the  later  stages  of 
extniruterine  pregnancy,  especially  ovarian  and  tubal,  to  indicate  the  existence 
of  any  deviation  from  normal  gestation ;  and  when  at  length  the  animal  en- 
hibits  indications  of  approaching  parturition,  there  may  be  grave  doubts  as 
to  the  actual  state  of  affairs,  though  the  absence  of  certain  signs  may  give  nse 
to  suspicion.     The  animal  is  uneasy  and  strains,  yet  the  vidva  is  not  en- 
larged, and  the  flow  of  mucus  observed  in  the  preliminary  stage  of  ordiuaiy 
parturition  is  not  apparent   Exploration  of  the  cervix  uteri  by  the  vagina,  will 
prove  the  absence  of  induration  or  morbid  tumefaction,  as  well  as  dilatation 
or  contraction  of  the  os,  notwithstanding  the  length  of  time  that  has  elapsed 
and  the  expulsive  efforts.     Palpation  and  inspection  of  the  abdomen  may 
also  furnish  certain  information  with  regard  to  volume,  and  the  situation  of 
the  enlargement.    Careful  exploration  of  the  abdominal  cavity  by  the  rectum, 
will  be  found  advantageous  in  cases  of  abdominal  gestation  uncomplicated 
with  uterine  pregnancy.     Kot  only  can  the  condition  of  the  uterus  be  satis- 
factorily determined,  but  perhaps  a  tumour  independent  of  that  organ  may  he 
discovered,  and  in  which  a  foetus,  or  parts  of  one,  can  be  felt    In  such  a  case, 
efforts  must  be  made  to  check  the  attempts  at  parturition,  though  it  must  he 
confessed  that  they  are  not  likely  to  be  successful.     Sedatives,  large  doses  of 
opium,  chloral,  hot  water  applications  to  the  abdomen,  and  other  measures  of 
this  kind  are  indicated.     If  the  diagnosis  is  well  established,  and  the  animal 
can  be  utilized  for  food,  it  is  generally  better  to  have  it  destroyed  if  in  fair 
condition.    In  cases  in  which  the  period  of  parturition  has  passed,  and  when 
the  animal  has  been  unwell  for  some  time:  exhibiting  loss  of  appetite,  with 
marked  depression,  .quickened  pulse  and  increased  temperature,  and  nothing 
else  to  account  for  these  symptoms,  then  we  may  suspect  the  existence  of 
extra-nterine  gestation  and  putrefaction  of  the  foetus. 

In  the  smaller  animals — such  as  the  Sheep,  Goat,  Bitch,  etc.,  abdominal 
palpation  can  be  readily  resorted  to,  and  often  with  most  satisfSactory  results. 

When  elimination  of  the  foetus  has  commenced  in  any  of  the  modes  jnst 
described,  active  interference  may  or  may  not  be  necessary,  according  to  cir- 
cumstances. The  fistulous  openings  which  may  be  occasioned  by  the  elimi- 
native  process,  must  be  dealt  with  as  ordinary  fistulse.  Should  the  foetas 
chance  to  be  alive,  it  is  scarcely  possible  that  it  can  be  removed  by  operation 
without  greatly  endangering  the  life  of  the  mother.  If  in  abdominal  gesta- 
tion a  tumour,  simulating  an  abscess,  forms  on  any  part  of  the  abdomen,  this 
may  be  carefidly  opened,  and  the  foetus  extracted  with  a  successful  result. 
The  accessoiy  treatment,  such  as  careful  nursing  and  hygienic  measures,  must 
not  be  neglected. 

sEcnoK  ni.— SPUMOUS  or  ps^udo-pkegnanct. 

Spurious  pregnancy  is  a  designation  applied  by  veterinary  obstetrists  to 
certain  accidents,  characterised  by  the  development  of  special  pathological  pro- 
ductions, which  may  probably  be  due  to  a  previous  conception,  and  which, 
more  or  lossy  simulate  normal  pregnancy.     They  are  far  fiom  common,  and 
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the  princqwl  of  tbem  are  described  a 
Theae  «e  will  allude  to. 


motes,  vtaritu  kysU,  and  hydrops  vteri.* 


iioUs,  or  mora  ccirectlf  speaking  perhaps,  anidian  tntmtUrs,  are  more  or 
less  Tolaminous  fleshy  massea  constituted  by  a  blighted  embryo,  the  mem- 
branes of  which  have  continued  to  perform  their  function,  and  to  nourish  the 
abnormal  growths.  They  are,  aa  a  rule,  met  with  only  in  ruminants,  and 
especially  Uie  bovine  speoiee,  though  Boell  mentions  their  occurrauce  in  the 


ytaK ;  and  in  nearly  evety  case  they  appear  to  be  one  of  twins,  the  develop^ 
meat  of  -which  haa  been  arrested  at  a  certain  period. 

The  moh  {nu^  eraenta)  is  more  particularly  characterised  by  the  per^ 
■istenee  of  an  umbilical  cord  which,  thoi^h  degenerated,  yet  seems  in  the 
m^ority  of  cases  to  maintain  relations  between  the  tomour  and  the  uterus. 
With  regard  to  the  tamour  itself,  it  is  generally  easy  to  distinguish  the  dis- 
torted remains  of  an  embryo — such  aa  skin,  bones,  muscles,  and  even  organs 
of  sense  in  some  cases.  These  anidian  monsten  have  not  attracted  much 
attention ;  so  we  will  venture  to  give  a  short  analysis  of  some  instances  re- 
corded in  the  annals  of  Veterinary  Science. 


*  I  la  Dot  mra  ttut  tha  cnrioiu  mod  otncure  form  of  p«udo-pregnanef  oeeurrin^  in 
ad  doigBmtcd  jwflKlo-f)>(«<(  bj  IbvlaM  Dr.  SimpioD,  ham  sTer  dmb  obMnedin  uiiaul 


166  P4TH0L0QT  OF  OESTATIOK^ 

with  great  force  against  a  stone.  After  this  accident  it  lost  condition,  pined  away,  ami 
at  last  died.  When  opened,  instead  of  an  ordinary  foetus,  there  was  found  an  oval-sfaaped 
consistent  fleshy  mass,  of  a  reddish  violet  colour,  floating  in  a  ruSty-tinted  fluid,  ami 
which  had  obtained  its  nourishment  by  means  of  a  single  cord — no  doubt  emanating 
from  some  cotyledon.  This  tumour  contained  the  skeleton  of  a  foetus,  the  boDes  oi 
which  were  normal  and  not  displaced,  being  held  together  by  means  of  ligaments. 

L^aux  {Journal  de  Med,  ViUrinaire  de  Lyon,  1846)  states  that  a  Cow  seven  moDthi 
pregnant,  after  two  days'  violent  straining,  ejected  a  dead  foetus  and  a  large  tumour, 
and  died  immediately  afterwards.  The  tumour  weighed  five  kilogrammes,  was  of  no 
particular  shape,  was  reddish-brown  in  colour,  soft,  but  very  vascular  and  covered  by 
a  fine,  apparently  pseudo-membranous,  envelope.  No  trace  of  peduncle  or  uterine 
adhesion  could  be  detected.  The  whole  mass  was  of  a  fibrous  texture,  and  composed 
of  a  multitude  of  small  vesicles  containing  an  amber-coloured  serosity. 

The  Be^ueil  de  Mid.  V6tirinalre  lot  1858,  contains  the  description  of  an  anidisa 
monster  found  in  a  Sheep  which  had  given  birth  to  a  dead  lamb,  and  was  sacziliced. 
This  monster  had  neither  head  nor  tail,  was  about  two  feet  long,  and  sixteen  inches 
broad  at  the  widest  part.  The  limbs  were  rudimentary,  without  any  trace  of  digits,^ 
.  and  there  was  neither  anus,  vulva,  or  scrotum.  A  prottiberance  took  the  place  oi 
•  the  neck  mnd  shoulders ;  while  in  the  centre  of  the  mass  was  only  a  cavity  filled  with 
serum,  in  which  floated  a  rudimentary  stomach  and  intestines.  There  was  no  trace  d 
liver,  spleen,  kidneys,  diaphragm,  heart,  or  lungs,  and  there  were  a  few  bones,  sap- 
posed  to  be  misshapen  ribs;  the  remainder  was  composed  of  infiltrated  connective 
tissue. 

Mr.  Snowdon,  in  the  Veterinarian  for  1856  (p.  218),  states  that  on  January  dOth  s 
Cow  produced  a  healthy  female  calf.  Nothing  unusual  was  observed  during  the  day, 
but  about  six  p.m.  the  animal  appeared  to  be  in  pain,  when  Mr.  Snowdon  was  calkd. 
He  found  a  membranous  sac  hajDging  from  the  vagina,  to  nearly  as  low  as  the  Coir's 
hocks.  This  was  punctured,  but  only  a  small  quantity  of  fluid  escaped,  though  a  mok 
appeared,  which  was  attached  to  the  placental  membranes  by  an  umbilical  coni.  This 
was  divided,  and  the  animal  continuing  in  pain,  an  examination  was  made  perra^tiuim, 
when  another  calf  was  found  in  the  uterus.  This  was  delivered,  when  it  was  discovered 
to  be  a  male  calf,  well  developed,  but  dead.  The  Cow  did  well  afterwards.  The 
anidian  monster  was  in  shape  a  flattened  ovoid,  about  two  inches  in  thickness,  and  six 
inches  by  four  in  size.  It  was  covered  with  long  red  hair  ;  though  at  the  border,  where 
the  umbilical  vessels  enter,  was  a  hairless  spot.  On  the  opposite  border  was  the  nidi- 
ment  of  a  lower  jaw,  containing  four  well-developed  incisor  teeth,  three  of  which  had 
cut  the  gum.  Above  this  was  a  small  cartilaginous  ear,  and  near  it  something  like  an 
eyelid.  Several  bones  were  contained  in  the  mass,  one  of  which  had  the  shape  of  the 
bones  of  the  skull ;  though,  as  a  whole,  it  felt  spongy  and  elastic.  Its  weight  was 
fourteen  ounces. 

In  the  Annates  de  Mid.  V6t&rlnaire  for  1859,  May  mentions  having  delivered  a  nor- 
mal calf,  and  afterwards  the  Cow  expelled  an  oval  mass  the  size  of  a  child's  head, 
covered  with  a  fine  velvety  skin,  and  showing  at  one  point  an  umbilical  cord.  This 
skin  enveloped  a  vascular  spongy  tissue,  mixed  with  muscular  and  glandular  piutions, 
and  in  its  centre  was  a  small  soft  bone  about  an  inch  in  length. 

Lavocat  {Journal  de  Vit.  du  Midi,  1866)  relates  that  having  delivered  a  Cow  sf  a 
well-formed  calf,  and  before  the  removal  of  the  membranes,  a  lund  of  downy  ball  was 
expelled,  which  was  only  attached  to  the  latter  by  a  vascular  prolongation,  comparable 
\^  an  umbilical  cord.  The  mass  was  oval  in  shape,  as  laige  as  a  lamb's  head,  every- 
where covered  with  hair,  and  at  the  middle  was  what  appeared  to  be  a  regularly-formed 
umbilical  cord.  At  one  of  its  extremities  was  a  shallow  cavity  terminating  in  a  cvl- 
de-sac,  the  irregular  margin  of  which  bore  the  incisor  teeth  projecting  beneath  the 
gums.  There  was  no  trace  of  thoracic  or  abdominal  cavities  or  organs  ;  neither  was 
there  brain,  spinal  cord,  or  nerves.  Some  bony  fragments  were  found,  amonffwhich 
were  the  rudiments  of  a  lower  jaw  bearing  the  teeth  already  mentioned.  The  re- 
mainder of  the  tumour  was  made  up  of  very  vascular  cellulo-adipose  tissue,  the  meshes 
of  which  were  filled  with  serosity. 

In  the  Veterinarian  (vol.  xliv.,  p.  275),  Mr.  Creswell  describes  an  anidian  monster 
produced  by  a  white  short -horn  Cow,  two  hours  after  delivery  of  a  healthy  and  well- 
developed  bull-calf  of  a  roan  colour.  This  monstrosity  was  round,  and  about  the  size 
of  the  crown  of  a  hat  (?).  It  weighed  eighteen  ounces  some  time  after  it  had  been 
found,  but  was  much  larger  and  heavier  when  first  expelled  ;  it  was  thickly  covered 
with  long  fine  tchite  hair,  which  was  longest  and  thickest  on  one  side ;  at  the  part 
where  it  was  thinnest  there  was  a  nude  spot  at  the  point  of  attachment  of  the  placenul 
membrane,  and  near  the  external  border  other  two  bare  places  which  were  deefily 
concave  and  red  coloured,  one  having  a  slight  eminence  in  the  centre.     The  entire 
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ousB  wfts  soft  and  pulpy,  as  if  the  interior  was  composed  of  cells  containing  fluid.  No 
tnuses  of  bone  could  be  felt,  and  as  it  was  decided  to  keep  the  specimen  intact,  nothing 
more  of  its  structure  was  reported. 

Eaioaid  and  others  mention  having  found  fibrous  moles  {mola  racewosa) 
in  the  uterine  comua  of  the  Bitch,  Pig,  and  some  other  multiparous  animals 
during  gestation ;  and  most  frequently  in  the  last  dilatation  of  one  horn, 
larelj  in  both ;  and  sometimes  between  two  of  the  dilatations  which  contain 
Hving  foetuses.  They  are  spheroidal,  soft,  irregular  in  shape,  and  look  like 
flesh;  they  appear  to  be  composed  of  fibres  running  in  every  direction.  In 
the  dilatation  of  the  horn  containing  them,  traces  of  a  zonular  uterine 
placenta  have  been  observed.  Eainard  was  of  opinion  that  they  were  em- 
bryos whose  development  was  checked  by  disease. 

Demoussy  states  that  the  presence  of  a  footal  mole  in  the  Mare  gives  rise 
to  the  same  phenomena  as  real  pregnancy — enlargement  of  the  abdomen, 
sinking  of  the  croup  and  flanks,  sluggish  gait,  and  altered  respiration ;  and 
that  the  diagnosis  is  the  presence  or  absence  of  movement  in  the  firtus. 

Uterine  Kysts. 

Uterine  kysts  are  pathological  productions,  somewhat  analogous  to  the 
vesicular  degeneration  of  the  human  placenta,  in  which  the  placental  villi  are 
distended  with  fluid,  enlarged,  elliptical,  transparent,  and  loosely  connected, 
while  their  vessels  become  obliterated  and  disappear.  This  constitutes  what 
has  been  designated  a  '*  vesicular  mole.'' 

liautard  {Journal  de  Mid,  ViUrinaire,  de  Lyon,  1859)  was  called  to  assist  a  Cow  in 
parturition,  on  January  28,  1854.  The  animal  was  eight  months  old,  and  its  abdomen 
hSfd,  within  the  previous  eight  days,  assumed  unusual  dimensions ;  while  the  very  violent 
expulsive  efforts  it  made  were  followed  by  no  result.     When  the  hand  was  introduced 
into  the  vagina,  the  os  was  found  to  be  moderately  dilated,  and  in  it  was  found  a 
fluctuating  tumour  which  was  at  first  thought  to'be  the  bag  of  the  waters.  At  each  ex- 
pulsive efl'ort  this  tumour  was  much  protruded,  but  labour  did  not  progress.   Another 
more  thorough  exploration  resulted  in  pushing  the  tumour  back,  and  passing  the  hand 
through  the  os  into  the  uterus ;  then  it  was  discovered  that  the  tumour  was  not 
formed  by  the  foetal  envelopes,  and  that  it  adhered  by  one  of  its  extremities  to  the  in- 
ferior  surface  of  the  uterus,  at  the  point  where  the  mucous  membrane  entered  the  os. 
Its  shape  was  oblong,  and  in  size  it  was  as  large  as  an  ostrich's  egg ;  it  was  a  uterine 
kyst.    While  this  obstacle  was  being  pushed  forward,  a  sudden  effort  made  by  the 
(iow  carried  into  the  os,  then  into  the  vagina,  and  at  last  externally,  the  bag  of  the 
waters,  which  on  rupturing  exposed  the  fore  feet  of  a  foetus ;  this  was  withdrawn  by  a 
few  gentle  pulls,  but  it  was  dead,  and  appeared  to  be  about  seven  months  developed. 
On  the  hand  being  re-introduced  into  the  uterus,  the  kyst  was  soon  found ;  it  had  b^n 
compressed  during  delivery,  but  now  it  had  assumed  its  original  siz6,  and  was  lying  in 
front  of  the  internal  orifice  of  the  os.  Exploring  still  farther,  two  other,  but  smaller  and 
more  circumscribed,  tumours  of  the  same  character  were  felt  in  the  middle  of  the  body 
of  the  uterus.     In  consequence  of  this  discovery,  the  owner  of  the  animal  was  recom- 
mended to  have  it  sold  to  the  butcher  as  soon  as  it  had  recovered  sufficiently.  This  advice 
was  not  followed,  however,  and  the  Cow  appeared  to  be  quite  well  soon  after,  yielding, 
as  it  did,  twelve  litres  of  milk  daily.     In  two  months  it  was  put  to  the  Bull,  and  m 
time  was  supposed  to  be  pregnant,  as  the  abdomen  gradually  became  more  voluminous. 
Nevertheless,  it  remained  emaciated,  its  quantity  of  milk  diminished,  there  was  tym- 
panitis at  inter\'als,  and  this  appeared  to  be  relieved  only  after  an  abundant  emission  of 
urine.     When  eleven  months  had  elapsed  since  the  previous  abortion,  and  the  period 
for  parturition  had  arrived,  it  was  so  wasted  that  Liautard  was  again  called  in.     It  was 
then  observed  that  the  Cow  almost  every  instant  brought  its  limbs  together  under  the 
body,  arched  its  back  very  much,  and  made  feeble  but  loilg-continued  expulsive  efforts, 
which  were  immediately  followed  by  the  escape  of  a  small  quantity  of  odourless  serum. 
From  time  to  time,  also,  there  appeared  .in  the  right  flank  a  variable-sized  tumour, 
which  did  not  look  unlike  the  transient  prominences  the  foetus  makes  during  the  later 
period  of  pregnancy  ;  this  appearance  was  accompanied  each  time  by  a  glou  glou  sound. 
A  hdominai  exploration  didnot  discover  the  foetus  m  this  tumour ;  but  direct  exploration, 
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which  wBi  euily  nude,  ptwad  Out  the  kyttraooguiBodBlBTsnmoirtliaprvTioady  had 
become  conaidenbly  iacreaied ;  while  the  mptnie  c4  tome  fibroni  benoi  dnring  thii 
inveitintion,  allowed  the  Mopeef  •one  doMD  litra*  of  fluid.  No  f <Bttu  oould  Im  di>- 
ooTered  in  the  nteme,  bnt  there  wwe  tranieroa*  kjnrte,  aome  agglmiienited,  otben  iio- 
kted,  and  which  made  the  interior  of  the  organ  feel  InmpjatTaiioiupointB.  Serenl 
of  theae  hyet*  were  doobtleaa  mptnied  dnring  the  manipiilation,  for  when  the  aim  wia 
withdrew!)  there  was  an  emimon  by  the  vnlva  of  another  doiea  litres  of  fluid.  Thii 
condition  of  the  ntema  accounted  for  the  apparent  premumcy.     *^    '  ~    ' 

tempted,  and  eight  daja  afterwards,  the  Cow  haying  med,  an  e: 


F!g.5e.- 

Htdatib  Etr  ox  Hou:  Hdmav.  ' 

Tbe  Ent,  whieb  Glkd  the  Ulcnia.  hH  been  opened,  and  gitM  exit  to  ■  dbibIht  of  Hj- 

.    it,'* 

of  tba  Chorion,     c  c  e,  Gnus- 

nr  on  th>  Surfaee  a*  Onumla- 

>,  Oblong 


diiid  VmjcIh.     TheSKtiou 

ii  •itemiJ.  Bod  ii  u 

■  fine  Iranapamit  Mnntnnt,  apparentW  the  nmui 

lu  Teiisln  j  <t  <J  d,  Whils  VttteU,  MiDia  of  which  ■] 

tiona,  and  othm  act  *•  PediclH  to  the  Glubuln  ■.  .^c.  .,..,c.u,l,  ,  .  .  .,  uifvu. 

TcoclM  which  apptu  ts  ba  Coutrictnl  or  Dilated  TcucIh  ;///  ItaddiBK  Tadeke. 


of  the  carcaae,  when  the  following  lemoni  were  noted:  Onremorins  tbedigeetiTB 
organs  the  uterus  appeared  as  an  enomoas  im^olar  maat,  measuring  &om  Uia  cesrix 
to  the  extremity  of  the  horns  three  feet  seven  inches  ;  an  indsioa  made  in  its  lowsr 
face  gaie  exit  to  about  flfteen  litres  of  fluid.  There  was  no  fcetns ;  the  nuoous  was 
aew«ted  from  the  mmcular  layer  by  the  infiltrated  connective  tiaaue,  and  the  knife 
bad  opened  four  large  kyata,  the  most  voluminouii  of  which  was  situated  towards  the 
middle  of  the  body  of  the  organ,  and  was  as  large  aa  the  head  oi  a  ohihL    All  the 
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kjvts  contatnad  an  abundant  aeroaa  fluid,  and  they  all  offered  the  same  organisation  t 
beinff  lonned  by  stronff  septa  into  several  compartments,  which  were  in  reality  so  many 
smaller  kysts  endosea  by  a  common  envelope — the  macoas  membrane.  On  the  upper 
vail  of  the  uterus  were  three  more  kysts,  all  resembling  the  others,  though  they  were 
less  voluminous.    The  cotyledons  were  abnormally  developed. 

ThiB  is  a  good  example  of  uterine  kysts  producing  the  appearance  of  preg- 
nancy, and  also  offering  an  obstacle  to  parturition. 

In  January,  1807,  Bodet  (ReeueU  de  Mid,  VAirinaire,  1824)  was  cslled  to  see  a  Mar» 
which  was  believed  to  be  pregnant,  and  which  appeared  to  be  suffering  from  tedious 
labour ;  and  the  symptoms — ^among  which  were  those  of  violent  colic,  and  energetic 
expoliive  efforts — might  certainly  have  afforded  good  reason  for  the  supposition. 
BMet's  first  attempts  to  rdieve  the  Mare  having  proved  unsuccessful,  in  three  houra 
he  made  an  exploration  per  rectum,  and  discovered  that  the  uterus  was  as  largely 
developed  as  at  the  full  period  of  gestation,  though  its  contents  did  not  feel  like  an 
ordinaiy  fcetus.  Making  a  vaginal  exploration,  he  was  astonished  to  find,  instead  of 
an  unformed  foetus  or  mole,  several  somewhat  large  excrescences  moving  about  in  th» 
uterus,  the  interior  of  which  they  appeared  to  fiS.  Thinking  that  these  were  true 
poly]M  with  a  wide  base,  and  covered  and  maintained  by  the  mucous  membrane,  he 
ittbmitted  the  animal  to  medical  treatment.  This  was  attended  with  good  results ; 
the  animal  recovered,  and  during  the  three  months  it  was  under  observation  there  waa 
no  relapse ;  after  that  period  it  was  lost  sight  of. 

Hydatid  kysts  bave  been  mentioned  as  occurring  in  the  domesticated 
aninudsy  and  simulating  pr^piancy ;  but  the  authorities  wbo  allude  to  these 
instances  have  not  offered  any  details.  They  appear  to  be  related  to  concep- 
tion and  pregnancy,  and  in  some  instances  they  may  be  a  deformed  embryo. 

The  Veterinarian  (vol.  xx.,  p.  187)  gives  an  interesting  account  of  an 
immense  tumour  in  the  uterus  wbicb,  in  tbe  living  animal,  led  to  the  belief 
that  the  Mare  was  in  foaL 

Hydrops  Uteri  or  Eydrametra. 

Hydrops  uteri,  as  the  designation  implies,  is  a  collection  of  fluid  in  tbe 
uterus ;  tbougb  it  may  not  be  of  a  serous  character  in  every  case,  but  may 
sometimes  be  purulent.  There  are  many  instances  of  this  condition  recorded 
in  British  and  foreign  veterinary  literature,  as  occurring  in  the  Mare  and 
Cow — ^the  animals  which  most  frequently  receive  attention,  though  the  Sheep 
SDd  Bitch  sometimes  suffer  from  this  disease.  This  condition  appears  to  be 
related  to  gestation ;  it  is  allied  to  mole  pregnancy,  and  sometimes  closely 
simulates  real  pregnancy.     It  may  also  be  due  to  injury  to  the  uterus. 

Hainard  says :  '*  When  this  collection  is  forming,  the  abdomen  gradually 
enlarges  as  in  ordinary  gestation ;  the  animal  looks  healthy,  and  there  is 
Bcarcely  any  difference  between  this  state  and  that  of  pregnancy  before  the 
second-third,  or  even  the  second-half  of  gestation.  It  is  rare  that  these  col- 
lections persist  more  than  five  or  six  months  without  being  evacuated  at 
least  once,  and  it  is  usual  to  see  this  evacuation  take  place  eveiy  months 
or  at  least  every  two  months.  The  fluid  is  greyish  coloured,  and  it  is  often 
as  much  as  an  ordinary  bucketful." 

Saint-Cyr,  in  alluding  to  the  cases  recorded  since  Hainard  wrote  these  lines, 
remarks  that  it  is  usually  after  a  copulation  which  is  supposed  to  be  successful 
that  these  collections  form.  The  collections  are  gradually  developed,  and 
are  accompanied  by  all  the  signs  of  ordinary  gestation,  with  the  exception,  of 
coune,  of  the  movements  of  the  foetus.  Then,  at  a  certain  time,  tiiere  ap- 
pear the  precursory  indications  of  parturition  or  abortion  :  expulsive  efforts — 
certainly  less  energetic,  painful,  or  prolonged,  as  a  rule,  than  those  of  natural 
parturition,  and  rather  resemble  those  of  micturition  or  defecation.  The  cervix 
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nteri  slowly  enlarges,  though  the  hand  introdaced  into  the  vagina  discoven 
it — the  OS — to  be  almost  impervious,  and  neither  foetus  nor  membranes  can  be 
felt ;  when  it  is  dilated,  there  is  at  once  a  gush  of  fluid,  the  aspect  and  quality 
of  which  varies.  It  is  often  greyish-coloured,  thick,  and  more  or  less  fuetid  ; 
though  it  may  also  be  clear  and  serous.  Its  evacuation  may  occur  at  very 
variable  periods — as  at  one  hundred  and  eighty  days,  five  and  a  half  months, 
thirty-two  weeks,  or  forty-six  weeks,  after  the  supposed  successful  copulation, 
according  to  the  various  writers  who  have  described  these  cases. 

Many  instances  are  on  record  (see  the  Veterinarian,  voL  xlvL,  p.  562) ;  but  we  will 
only  quote  one,  which  is  the  most  recent : — 

Suchanka  {(Enterr,  Viertdjahr,  f.  Wissensha/tUehe  Veterindrkunde,  1875,  p.  76)  was 
summoned,  on  February  11,  to  give  an  opinion  as  to  whether  a  certain  Cow  was  in  call 
The  animal  was  five  years  old,  and  had  been  put  to  the  bull  on  April  21,  1874 ;  it 
ahould  therefore  have  ali'eady  calved.  Many  persons  had  declared  that  it  was  in  calf; 
but  the  owner  was  doubtful,  and  as  the  animal  was  unprofitable,  he  determined  to  kill 
it.  Suchanka  explained  that,  according  to  all  experience,  the  Cow  shonld  have  calved 
long  before,  and  tnat  it  would  be  impossible  for  him  to  give  a  decided  opinion  unless 
the  owner  gave  his  consent  to  an  examination  of  the  Cow,  which  entailed  some  risk. 
*Vhig  consent  being  given,  the  examination  was  made.  The  general  health  of  the  animal 
was  not  disturbed  ;  oestrum  had  ceased  ;  the  abdomen  was  distended,  and  the  tem- 
perature was  normal.  On  "  touching"  the  lower  part  of  the  right  flank,  there  was  a 
perceptible  rebound,  and  on  percussion  a  hollow  sound  was  elicited  ;  there  was  slight 
•swelling  of  the  vulva,  with  other  indications  which  might  lead  one  to  expect  that  a 
calf  would  soon  be  dropped.  On  making  an  exploration  per  rectum^  the  uterus  was 
discovered  to  be  much  distended  in  the  right  flank  and  fluctuating ;  but  nothing  of  a 
foetus  could  be  detected.  On  examination  per  voffinam,  that  cavity  was  found  to  be 
filled  with  a  vellow  gelatinous  matter,  which  on  being  removed  permitted  the  open  os 
aiteri  to  be  felt.  The  latter  symptom,  the  fluctuation,  and  the  absence  of  any  trace  of 
a  foetus,  led  Suchanka  to  doubt  whether  the  case  was  one  of  normal  pregnancy,  and  to 
believe  that  he  had  to  deal  either  with  an  abnornal  embryo  or  disease  of  the  uterus. 
He  recommended  that  the  Cow  should  be  killed.  This  being  done,  the  uterus  was 
found  to  be  of  enormous  size,  and  more  especially  towards  the  right  cornu  ;  this  dis- 
tention being  due  to  the  presence  of  twenty-five  to  thirty  litres  of  a  thin,  reddish- 
brown,  but  somewhat  glutinous  fluid. 

There  was  nothing  solid  in  the  uterus,  the  walls  of  which  were  very  thin  and  flabby, 
•and  the  cotyledons  flatter  than  in  health  ;  the  mucous  membrane  was  smooth,  though 
thickened  in  the  left  cornu,  of  an  unhealthy  colour,  and  covered  with  a  watery  mucus. 
This  was  the  first  case  of  the  kind  which  fell  under  Suchanka's  observation,  and  in 
the  absence  of  anything  to  show  that  it  was  the  result  of  abortion,  he  was  of  opinion 
that  it  was  an  instance  of  hydrops  uterL 

There  are  two  forms  of  hydronietra — cedematous  hydrometra  and  asctUe 
hydronietra.  The  former  exists  when  the  walls  of  the  uterus  are  infiltrated 
with  serum,  and  may  acquire  a  thickness  of  four  or  five  inches ;  the  latter  is 
An  accumulation  of  fluid  in  the  cavity  of  the  uterus.  Hydrometra  has  been 
observed  in  the  Mare,  Cow,  and  Eitch  ;  rarely  in  the  Sheep. 

Eecovery  has  often  followed  the  evacuation  of  the  fluid,  when  it  has  been 
in  the  uterine  cavity ;  in  some  cases  the  condition  has  become  so  aggravated 
as  to  cause  death,  or  necessitate  the  destruction  of  the  animaL 

The  diagnosis  is  arrived  at  by  manual  exploration,  and  by  the  absence  of 
some  of  the  most  characteristic  indications  of  pregnancy. 

When  the  condition  is  diagnosed,  and  there  is  reason  for  interference,  the 
indications  for  treatment  are  plain :  carefully  dilate  the  os,  evacuate  the  con- 
tents of  the  uterus,  and  inject  astringent  and  antiseptic  lotions  (as  carbolic 
acid  1  to  20)  at  inter^''als  into  its  cavity  Give  gentle  laxatives  frequently ; 
guard  against  retention  in  the  bladder,  from  which  the  urine  may  be  re- 
moved by  means  of  a  catheter,  if  necessary ;  and  give  nourishing  food,  with 
^nics. 
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CHAPTEE  IL 

Diseases  of  the  Pregnant  Animal. 

Owing  to  animals  being  kept  in  a  more  ^natural  state,  generally,  than  the 
human  species,  when  pregnant  they  are  much  less  exposed  to  the  risks  and 
inconveniences  of  that  condition  than  woman.  The  difference  in  the  atti- 
tude of  the  body  may  also  tend  much  to  obviate  those  serious  accidents, 
and  prevent  those  unpleasant  consequences,  which  so  often  attend  gestation 
in  the  human  female. 

Nevertheless,  notwithstanding  this  immunity,  pregnancy  in  animals  brings 
about  certain  modifications  in  the  female  organism  which  may  sometimes  call 
for  serious  notice,  either  when  it  leads  to  a  morbid  predisposition,  or  in  its 
influence  on  the  progress  of  certain  diseases  already  existing  at  the  time  of 
conception,  or  which  have  developed  during  gestation.  There  are  also 
maladies  which  are  peculiar  to  this  condition,  some  of  them  of  great 
importance. 

SECTION  L— INFLUENCE  OF  GESTATION  ON  OEDINAHY  DISEASES. 

The  influence  of  pregnancy  on  the  course  of  th^  ordinary  diseases  of  animals 
has  not  yet  been  well  ascertained,  though  it  has  been  long  observed  that  such 
an  influence  exists,  and  has  often  been  productive  of  marked  effects. 

And  these  may  have  been  due,  directly  or  indirectly,  in  some  cases  at 
least,  to  the  condition  of  the  blood  in  the  female,  the  red  globules  of  which 
are  greatly  diminished,  and  the  proportion  of  albumen  is  also  notably  de- 
creased, while  the  serum,  on  the  contrary,  is  much  above  the  normal 
standard.  The  amount  of  librine  likewise  varies,  though  this  variation  is 
neither  so  constant  nor  so  uniform  as  in  the  other  constituents  ;  but  it  gene- 
rally increases  towards  the  termination  of  pregnancy.*  Owing  to  this  de- 
crease in  the  solid  portion  of  the  blood,  and  particularly  in  the  red  globules, 
the  pregnant  female  is  more  anaemic  than  plethoric.  It  is  none  the  less 
exposed  to  inflammatory  attacks,  however,  owing  to  the  excess  of  fibrine ; 
but  as  Saint-Cyr  justly  remarks,  these  phlegmasiae  assume  a  particular  phy- 
siognomy, and  run  a  very  diflerent  course,  to  those  observed  in  ordinary 
conditions,  and  more  especially  with  regard  to  depletive  measures,  which  havo 
to  be  carefully  resorted  to — or,  we  might  say,  abstained  from. 

The  mechanical  efiects  of  the  foetus,  and  the  immense  volume  of  the  uterus, 
must  also  produce  disturbance  of  most  essential  functions,  and  more  espe- 
cially those  of  the  abdominal  and  thoracic  organs.  Therefore  it  is,  that  during 
pregnancy  such  affections  as  indigestion,  colic,  tympanitis,  enteritis,  or  pneu- 
monia, are  so  frequently  followed  by  abortion  and  slow  convalescence,  or 
death  of  the  animal. 

Chronic  diseases  have  in  general  but  little  influence  on  gestation.  It  has 
been  imagined  that  "  broken  wind  "  in  the  Mare  is  much  relieved  during 
pregnancy ;  but  some  '  observations  would  go  to  prove  that  it  is  rather 
aggravated — though  the  troublesome  cough  does  not  appear  to  militate 
against  the  foetus  reaching  its  full  period. 

*  In  woman,  it  has  been  noted  that  the  normal  proportion  of  red  globules  is  from  125  to  127 
per  1000,  and  that  during  pregnancj  this  proportion  falls  to  120.  115,  95,  90,  and  even  87  per 
lOUO  uf  the  UitfX  moss  of  the  blood ;  while  the  albumen  descends  from  an  average  of  70^  to  69,  tM), 
and  62  per  1000. 
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Acute  diseases  aie  more  seiiousy  and  especially  those  of  an  epizootic  kind, 
which  often  cause  abortion  or  induce  premature  labour.  Ck>ntagiou8  pleuro- 
pneumonia of  catUe,  for  instance,  often  produces  abortion,  and  death  is  more 
frequent  as  pregnancy  is  well  advanced.  Sheep-pox  is  also  more  serious, 
more  often  fatal  in  pr^piant  Sheep^  and  most  frequently  followed  by  abortion. 

A  number  of  observers— among  them  Saint-Cyr,  Bouley,  Eoll,  Lafosse, 
and  Beynal — have  remarked  that  the  cattle-plague  does  not  appear  to  have 
any  very  particular  influence  on  gestation ;  and  the  same  has  been  said  of 
eczema  epizootica  (''foot-and-mouth  disease").  But  this  Continental  expe- 
rience does  not  harmonise  with  that  relating  to  these  two  diseases  in  our  own 
country.  Abortion  has  been  a  notorious  sequel  of  both  maladies,  and  more 
especially  of  *'  foot^md-mouth  disease,"  in  which  the  losses  from  this  cause 
have  sometimes  amounted  to  twenty,  thirty,  fifty,  and  even  more,  per  cent. 

Painful  and  nervous  diseases  are  also  more  serious  during  pregnancy  than 
at  other  times.  It  would,  however,  seem  to  be  an  error  to  attribute  the 
non-appearance  of  certain  disorders  during  gestation  to  the  influence  of  this 
condition ;  as  Spinola  has  done,  with  regcurd  to  rabies,  etc 

SECTION  U.—DISEASES  PECX7LIAB  TO  PREGNANCY. 

As  has  been  already  stated,  the  diseases  peculiar  to  the  pregnant  condition 
are  fewer^  not  so  frequent,  and  usually  much  less  serious  in  animals  than  in 
the  human  female.  The  chief  maladies  or  morbid  conditions  which  have 
been  noted  in  animals  are  cramp,  pica  or  malaciaf  con^hjKi^um,  cedema,  hydrops 
amnii^  paraplegia^  and  amaurosis^  caugh^  and  albuminuria. 

Cramp. 

Cramp^by  which  is  meant  a  tonic,  involuntary,  and  extremely  painful 
contraction  of  one  or  more  voluntary  muscles — ^is  sometimes  observed  in  the 
Mare  during  the  second  half  of  gestation,  the  muscles  of  the  thigh,  and 
chiefly  the  principal  extensor  of  the  metatarsus,  being  almost  exclusively  in- 
volved. "When  ^ected,  the  animal  either  suddenly  and  rapidly  flexes  and 
extends  the  limb— striking  the  ground  hurriedly  and  energetically  with  the 
foot,  as  if  a  fly  had  settled  on  the  1^,  or  the  whole  limb  is  gradually  and 
rigidly  elevated  without  flexure  of  the  joints,  except  those  of  the  phalanges, 
which  are  half-flexed,  the  anterior  aspect  of  the  hoof  being  directed  towards 
the  ground ;  at  the  same  time  the  muscles  of  the  leg  are  hard,  tense,  and 
painfid  to  manipulate,  and  the  animal  betrays  the  torture  it  experiences  by 
its  expression  and  attitude?.  This  manifestation  is  increased  if  the  Mare  is 
compelled  to  walk,  its  first  steps  being  extremely  difficult ;  while  the  limb  is 
maintained  in  a  perfectly  rigid  condition,  and  the  indications  of  pain  most 
marked.  In  a  short  time  these  symptoms  disappear,  and  movement  is  restored. 
The  cramp  may  pass  from  one  hind  limb  to  another  alternately,  and  appears 
to  be  due  to  the  compression  exercised  on  the  sciatic  nerve  in  its  course  over 
the  sacro-ischiatic  ligament.  This  cramp  has  much  analogy,  in  its  symptoms, 
to  luxation  of  the  patella;  from  this  it  may  be  distinguished,  however,  by  the 
latter  occurring  most  frequently  in  young  animals,  by  the  displacement  of 
the  patella,  and  by  the  total  inability  to  flex  the  limb  until  the  patella  has 
been  replaced. 

Cramp  is  of  no  moment,  and  can  be  relieved  by  walking  the  animal  for  a 
few  paces^  or  by  smart  friction.    It  disappears  altogether  after  parturition. 
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Pica. 

We  have  already  noted  that  the  appetite  of  pregnant  animals  is  sometimes 
depraved,  and  that  they  will  ingest  foreign  matters :  such  as  plaster  licked 
from  the  walls,  wood  gnawn  from  their  stahle-fittings,  earth,  etc. 

When  depending  on  derangement  of  the  digestive  fanctions,  this  depraved 
appetite  may  be  corrected  by  the  careful  administration  of  tonics,  antacids, 
and  attention  to  the  quantity  and  quality  of  the  food.  The  l^erbivora 
should  be  allowed  common  salt  in  their  food,  or  to  lick. 

Ccnstipaiion, 

Constipation  is,  of  course,  due  to  many  causes,  some  of  which  have  no 
relation  to  pregnancy.  This  condition,  however,  is  not  at  all  rare,  par- 
ticularly in  the  carnivora  during  gestation ;  and  in  all  animals  it  may  be 
largely  remedied,  or  altogether  removed,  by  suitable  diet  and  exercise. 
Pui^ti ves  should  be  avoided,  and  only  mild  laxatives  resorted  to  if  necessary. 
For  the  Bitch,  which  appears  to  suffer  most  frequently  from  constipation, 
Saint-Cyr  recommends  the  administration,  every  day  for  eight  or  ten  days,  of 
live  to  eight  grammes  of  white  mustard.  Castor  or  linseed  oil,  or  even  boiled 
linseed,  answer  well  for  the  larger  animals. 

(Edema. 

The  infiltration  of  serosity  into  the  connective  tissue  of  certain  parts  of 
the  body  of  pregnant  animals — almost  exclusively  the  Mare — ^is  somewhat 
allied  to  the  anasarca  serosa  of  woman.  The  period  at  which  it  is  manifested 
depends  much  upon  breed,  conformation,  and  individual  temperament,  as  well 
as  upon  the  season  and  hygienic  conditions.  With  common-bred,  lymphatic 
Mares  deprived  of  sufficient  exercise,  it  appears  at  an  early  period — ^from  the 
eighth  month  of  gestation,  and  sometimes  earlier — ^particularly  in  winter* 
With  better  bred  animals  it  is  later,  and  in  summer  may  not  appear  at  all  in 
those  which  are  well-bred.  It  commences  usually  at  the  inferior  part  of  the 
hind  limbs,  gradually  ascending  to  the  hocks,  or  higher;  the  fore  limbs  are 
also  attacked,  though  not  so  markedly;  and  the  swelling  extends  to  the  lower 
surface  of  the  abdomen.  Here  it  commences  by  a  soft  tumour  in  front  of  the 
udder ;  this  increases  in  size  and  spreads  over  that  gland,  as  high  as  the 
Tolva,  down  the  inner  surfoce  of  the  thighs,  and  towards  the  chest,  sternum, 
and  forearms.  It  readily  disappears  or  diminishes  with  exercise,  and  is 
probably  due  to  the  pressure  exercised  by  the  foetus  on  the  pelvi-crural 
Teasels,  as  well  as,  perhaps,  to  the  aniemic  condition  of  the  system.  The 
exemption  of  the  Cow  from  oedema  has  been  ascribed  to  the  great  develop- 
ment of  the  mammary  veins  in  this  animal,  and  their  free  communication 
with  others,  which  permits  a  ready  return  of  the  blood  from  the  hind  limbs. 

There  is  nothing  serious  in  this  oedema  of  pregnancy,  as  in  nearly  every 
case  it  can  be  counteracted  by  exercise  or  hand-rubbing,  and  it  disappears  in 
a  day  or  two  after  birth. 

If  it  causes  inconvenience,  frictions  with  soap  or  turpentine  liniments, 
bandaging,  or  even  slight  scarifications,  may  be  employed ;  but  the  occasions 
for  these  must  be  very  rare  indeed. 

Hydrops  Amnii, 

When  there  is  an  unusual  secretion  of  the  amniotic  fluid,  it  constitutes 
what  has  been  termed  "  dropsy  of  the  amnion  "  (hydrops  amnii  or  hydram- 
tuos) :  a  condition  whichy  when  very  marked,  is  serious  for  the  mother  as 
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well  as  the  foetus.  A  number  of  cases  have  been  recorded,  and  Saini-Cyr  has 
enumerated  thirteen,  ten  of  which  occurred  in  the  bovine,  two  in  the  equine, 
and  one  in  the  caprine  species.  Gierer,  who  has  published  an  interesting  ac- 
count of  several  cases,  observes  that  it  is  most  frequently  met  with  in  poor, 
badly-fed  animals — and  particularly  in  Cows,  in  which  improper  hygiene  has 
produced  a  morbid  excitement  of  the  generative  organs;  the  result  of  which  is 
that  the  act  of  exosmose  and  endosmose  does  not  take  place  equally  through 
the  walls  of  the  placentae  and  placentulae. 

Symptoms. — It  is  not  until  the  fifth  or  sixth  month  of  pregnancy,  or  even 
later,  that  indications  of  this  condition  are  evident.  Then  the  abdomen 
rapidly  enlaiges,  especially  to  one  side — generally  the  right ;  and  in  a  short 
time  it  has  acquired  a  greater  volume  than  it  has  towards  the  end  of  gestation. 
At  this  period  the  health  becomes  deranged,  and  colic,  with  or  without  tym- 
panitis, is  not  unfrequent.  General  debility  is  so  marked,  that  the  animal 
can  scarcely,  if  at  all,  stand  ;  the  appetite  is  lost,  rumination  is  suspended, 
defecation  and  micturition  are  irregular,  oedematous  swelling  of  the  limbs 
and  abdomen  ensue,  with  dyspnoea,  which  increases  so  quickly  in  intensity 
that  asphyxia  is  often  imminent.  The  muscular  parietes  of  the  abdomen 
have  in  some  cases  been  ruptured,  and  the  entire  mass  of  the  uterus,  with  its 
contents,  has  formed  a  subcutaneous  hernia.  The  ordinary  period  of  gestar 
tion  may  be  completed;  or  abortion  may  occur  at  the  seventh  or  eighth 
month,  when  all  the  indications  of  such  an  occurrence  are  present.  The 
uterine  contractions,  owing  to  the  relaxed  condition  of  this  organ,  and  its 
distended  and  paralysed  fibres,  are  weak,  the  pains  feeble  and  unsustained, 
the  OS  does  not  dilate,  and  the  act  of  parturition  is  consequently  tedious. 

Diagnosis. — ^The  state  of  the  abdomen  might  lead  to  the  supposition  that 
the  case  was  one  of  tympanitis  or  twin  pregnancy.  Abdominal  percussion, 
and  the  "  touch,"  as  well  as  auscultation,  should  aid  in  diagnosing  this  condi- 
tion. Rectal  examination  will  reveal  the  immense  size  of  the  uterus,  which 
forms  a  great  globular  mass  in  the  abdominal  cavity,  and  almost  completely 
fills  the  pelvis,  though  nothing  of  a  foetus  can  be  detected ;  while  vagintJ 
exploration  discovers  .the  cervix  uteri  effaced,  the  os  closed,  and  the  posterior 
part  of  the  uterus  projecting  more  or  less  into  the  vagina  ;  pressure  on  this 
prominent  portion  proves  that  it  contains  fluid,  though  usually  no  foetus  can 
be  felt,  as  it  is  beyond  the  touch,  and  almost  lost  in  the  small  ocean  of  flaid 
surrounding  it.  In  rare  cases  the  os  is  partially  dilated,  and  the  foetal  mem- 
branes protruding  more  or  less  into  the  vagina ;  usually,  however,  scarcely 
one  or  two  fingers  can  be  introduced  into  it. 

Eesttlts. — The  occurrence  of  hydrops  amnii  is  nearly  always  fatal  to  the 
foetus.  In  none  of  the  thirteen  cases  alluded  to  by  Saint-Cyr  was  it  alive  ; 
in  a  certain  number  it  appeared  to  have  lived  up  to  the  period  of  parturition 
or  abortion  ;  in  others  it  had  been  arrested  in  its  development,  and  was  dead 
for  some  time.  In  a  Goat,  the  two  foetuses  were  in  a  state  of  general  ana- 
sarca, and  completely  infiltrated. 

The  mother  may  or  may  not  survive.  Of  the  abov-e  cases  three  perished 
from  the  disease ;  one  was  killed  as  incurable ;  another  recovered  after  a 
long  time ;  one  was  subsequently  sold  for  food  ;  five  got  well  so  rapidly  and 
completely  as  to  be  bred  from  again.  The  results  have,  as  a  rule,  been  more 
favourable  as  assistance  has  been  prompt  and  early. 

After  death  the  uterus  is  found  excessively  dilated,  pale  in  texture,  with 
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ecchymoses  on  its  surface.  The  foetal  membranes  Tary,  sometimes  being 
thickened  and  dense,  and  at  other  times  attenuated  and  friable.  The  liquor 
amnii  has  been  found  contained  in  alveoli,  or  cells,  formed  by  the  processes 
uniting  the  allantois  to  the  amnion  ;  so  that  the  membranes  might  be  torQ 
in  several  places  without  all  the  fluid  escaping — in  this  respect  resembling 
the  vitreous  humour  of  the  eye.  The  liquor  is  usually  limpid  and  trans- 
parent, or  of  a  pale  citron  colour,  with  a  slightly  sweetish  taste ;  its  quantity, 
as  has  been  remarked,  is  always  considerable :  as  much  as  50,  70,  100,  120, 
150,  and  even  180  litres  having  been  found. 

One  example  of  this  condition  will  suffice.  It  is  nven  by  Mr.  Cartwright,  of  Whit- 
church, and  the  subject  was  a  thorough-bred  racing  Mare,  whose  extreme  "size''  while 
pregnant  was  ascribed  to  the  presence  of  twin  foetuses,  and  also,  it  would  appear,  to 
an  excessive  quantity  of  fluid  m  the  uterine  cavity.  The  period  for  parturition  arrived 
without  any  signs  of  milk-secretion  or  relaxation  of  the  pelvis,  and  the  abdomen  mea- 
sured thirteen  feet  in  circumference.  Symptoms  resembling  slight  colic  appeared, 
which  were  not  relieved  by  medicine,  and  the  abdomen  became  so  tense  and  hard  that 
it  was  feared  the  muscular  parietes  would  give  way ;  strons  bandages  were,  therefore, 
placed  round  the  body,  though  through  these  having  been  lastened  too  tight,  the  Mare 
fell  apparently  asphyxiated.  However,  on  their  being  loosened  recovery  took  place, 
and  her  snfferings  subsided  so  much  that  food  and  water  were  taken,  and  general 
amendment  seemed  to  have  set  in.  Next  morning,  however,  the  unfortunate  creature 
was  found  with  an  extensive  rent  in  the  right  iliac  region,  from  which  the  small 
intestines  escaped.  It  was  destroyed,  and  on  opening  the  abdomen  the  uterus  alone, 
with  the  exception  of  some  portion  of  the  small  mtestines,  was  the  only  oigan  visible, 
it  being  of  extreme  dimensions,  and  very  pale  and  flaccid ;  it  contained  about  twelve 
fpallons  of  serous  fluid,  as  well  as  two  dead,  but  perfectly  developed,  oolt  foetuses. 
These  were  of  such  a  size,  that  it  was  surmised  parturition  could' not  have  been  safely 
accomplished,  even  had  there  been  no  dropsy. 

Indications. — ^The  chief  indication  is  to  evacuate  at  least  a  portion  of 
the  fluid,  by  rupturing  the  membranes,  as  medical  treatment  has  always 
proved  inefficacious.  It  must  be  remembered  that  the  fcetus  is  always  dead; 
and  even  if  alive,  with  the  view  of  saving  the  life  of  the  mother,  it  should 
be  sacrificed.  Though  opening  the  amniotic  sac,  and  removing  a  certain 
quantity  of  the  liquor,  need  not  necessarily  compromise  the  existence  of  the 
fcetus ;  as  a  case  has  been  published  by  Lhomme  (Journal  de  Veterinaire  du 
Midi,  1869),  in  which  a  portion  of  the  foetal  membranes^  protruded  beyond 
the  vulva,  was  excised  without  interfering  with  the  ordinary  progress  of 
gestation  ;  as  when  parturition  occurred  three  months  afterwanls,  a  welt 
formed  mule  was  bom  and  continued  to  live. 

The  chances  of  success  are  greater  as  intervention  takes  place  early,  and 
before  the  abdomen  is  excessively  distended,  the  respiration  not  seriously 
affected,  and  debility  not  great. 

The  evacuation  should  be  effected  through  the  vagina,  though  it  has  been 
made  through  a  puncture  in  the  flank.  If  the  membranes  are  in  the  vagina, 
they  may  be  ruptured  by  the  fingers  there ;  if  not»  and  the  os  is  sufficiently 
dilated  for  the  admission  of  the  hand,  they  may  be  ruptured  in  the  uterus  * 
if  it  is  closed  it  should  be  gently  dilated,  and  the  envelopes  punctured,  if 
necessary,  by  means  of  a  trocar  and  canula.  As  soon  as  the  membranes  are 
pierced,  a  gush  of  fluid  takes  place,  the  abdomen  diminishes  in  volume,  the 
uterus  becomes  retracted,  and  in  this  retraction  the  foetus  and  membranes 
are  sometimes  expelled.  Should  this  expulsion  not  take  place  soon,  they 
must  be  removed  in  the  ordinary  way.  Afterwards,  the  animal  is  to  be  care- 
fully attended  to  and  generously  fed. 
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ParapUffitL 

Paralysis  of  tbe  posterior  extremities  daring  gestation,  is  not  rare  in  the 
Cow,  especially  when  near  parturition,  and  often  even  when  that  act  has 
commenced ;  it  is  also  witnessed  in  the  Sheep  and  Goat.  Generally,  however, 
it  appears  six,  eighty  ten,  or  twenty  days,  rarely  a  month  or  six  weeks,  pie- 
yiously,  and  attacks  animals  in  the  most  diverse  hygienic  conditions — those 
which  are  well  fed  and  tended,  as  well  as  those  which  receive  the  opposite 
treatment.  As  Saint-Cyr  remarks,  it  is  not  rare  to  ohserve,  in  a  cow-shed, 
two  or  three  cases  occurring  a  short  distance  from  each  other,  and  even  in  a 
locality  we  may,  in  certain  years,  meet  with  a  number  of  cases ;  then  several 
consecutive  years  may  elapse  without  any  being  noted,  though  it  would  be 
a  manifest  exaggeration  to  say  that  it  was  either  an  epizootic  or  enzootic 
malady.  It  must  not  be  confounded  with  what  has  been  termed  "  parturient 
fever,"  in  which  we  have  paralysis,  but  from  which  it  diflfers  greaUy,  as  the 
symptoms  and  results  will  show. 

The  paralysis  of  gestation  generally  appears  suddenly  and  without  any 
premonitory  symptoms,  manifesting  itself  with  the  same  intensity  at  the 
outset  as  at  a  later  period ;  though  in  rare  cases,  the  animal  shows  a  weak- 
ness and  unsteadiness  of  the  posterior  part  of  the  body  and  hind  limbs  for 
a  short  time  before  it  drops,  and  the  tail  hangs  disjointedly  and  flacdd. 
When  paralysis  has  really  set  in,  the  Cow  is  forced  to  lie,  but  it  does  not 
appear  to  suffer ;  the  decubitus  is  natural,  the  head  carried  as  usual,  the  eye 
bright  and  clear,  the  muffle  damp  and  cool,  and  rumination  in  the  majority 
of  instances  is  not  suspended ;  the  pulse,  respiration,  and  appetite  are  un- 
altered, and  sensation  does  not  seem  to  be  impaired,  even  in  the  hind  limbs 
— it  may  even  be  exalted.  Constipation  is  frequently  present  It  is  only 
when  the  animal  attempts  to  rise  that  its  condition  is  evident ;  the  fore  limbs 
and  neck  can  be  moved  to  accomplish  tbis,  but  the  hinder  extremities  ars 
powerless. 

Ordinarily,  the  paralysis  persists  until  parturition,  when  it  disappears ; 
though  Saint-Cyr  mentions  an  instance  in  which  a  Cow  became  paralysed 
twenty-eight  days  before  that  event,  and  lay  on  the  litter  for  two  days  afler 
calving,  without  being  able  to  move  its  hind  extremities,  but  which  arose  spon- 
taneously on  the  third  day,  and  did  weU.  The  same  authority,  however, 
states  that  he  has  occasionally  witnessed  the  paralysis  persist  for  a  longer 
time  after  calving,  and  either  cause  death  or  neaessitate  slaughter.  I  have 
seen  a  Sheep  wMch  eventually  died  from  this  ante-parturient  paralysis. 

The  cause  is  somewhat  obscure,  but  is  supposed  to  be  due  to  compression, 
or  rather  straining,  of  the  nerves  and  vessels  of  the  posterior  extremities  by 
the  heavy  uterus.  In  five  or  six  cases  there  has  been  found  on  posi  mortem 
inspection,  infiltration  of  the  dorso-lumbar  and  gluteal  muscles,  and  discolor- 
ation of  the  muscular  fibres.  The  spinal  canal  has  also  contained  a  laige 
quantity  of  serum,  and  the  membranes  of  the  spinal  cord  are  injected.  From 
the  rapidity  with  which  recovery  generally  takes  place,  it  is  obvious  that  the 
lesions  cannot  be  serious. 

Treatment. — ^In  the  majority  of  cases,  and  especially  before  parturition, 
but  little  treatment  is  necessary.  The  principal  indication  is  to  avert  or  get 
rid  of  constipation  by  means  of  luxatives  and  enemas,  and  to  pay  attention 
to  the  diet  and  cleanliness,  while  enjoining  quietude.  Should  the  paralysis 
continue  for  any  length  of  time  after  parturition,  then  more  energetic  tieat- 
ment  may  be  adopted.  In  these  cases,  the  subcutaneous  injection  of  atrychnine 
is  nearly  always  attended  with  success. 
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Artificial  removal  of  the  foetus  is  not  to  be  recommended,  except  in  very 
exceptional  ciicamstancea 

Amaurosis. 

The  only  instances  of  amaurosis  occurring  in  connection  with  pregaancy, 
are  two  given  by  Riss  (Becueil  de  Med.  VeUrinaire,  1831). 

A  Mare,  nine  years  old  and  in  good  condition,  when  advanced  in  pregnancy  became 
blind.  On  the  eyes  being  examined  by  Riss,  the  humours  and  lens  were  found  to  be 
quite  healthy,  but  amaurosis  was  complete.  A  blister  was  applied  to  each  cheek,  and 
other  treatment  adopted,  but  without  success.  The  day  following  parturition,  which 
occurred  about  a  month  afterwards,  vision  was  perfectly  restored. 

A  seven-year-old  Mare,  when  near  parturition,  and  which  had  never  exhibited  any- 
thing the  matter  with  its  eyes,  suddenly  became  blind  from  amaurosis.  Remembering 
-the  other  case,  Riss  abstained  from  treatment.  The  Mare  foaled  in  thirteen  or  four- 
teen days  after  loss  of  sif^ht  had  been  noted,  and  on  the  third  day  after  this  occurrence 
it  was  able  to  see  as  well  as  ever. 

Cough, 

We  have  mentioned  hydrops  amnii  as  a  cause  of  disturbance  in  the  respi- 
ration, the  obstacle  to  which  is  often  a  marked  symptom  of  that  condition. 
Bttt  even  without  the  existence  of  this  kind  of  dropsy,  the  breathing  is  not 
unfrequently  impeded  in  pregnant  animals,  and  this  obstruction  is  sometimes 
accompanied  by  a  very  harassing  nervous  cough,  which,  in  the  larger  animals, 
and  particularly  in  the  Mare,  may  lead  to  injury.  For  the  relief  of  this 
cough,  Zundel  recommends  the  cyanide  of  potassium. 

'  Albuminuria. 

The  existence  of  albuminuria  in  pregnant  women  has  long  been  known, 
and  Zundel  gives  it  as  one  of  the  complications  or  accompaniments  of  ges- 
tation in  animals ;  though  he  does  not  look  upon  it  as  a  pathological  con- 
dition. Saint-Cyr,  on  the  contrary,  thinks  that  this  is  a  matter  well  deserving 
farther  investigation :  for  as  various  kinds  of  paralysis^-eclampsia,  paraplegia, 
amaurosis,  etc — are  probable  consequences  of  albuminuria  in  the  human 
femiile,  there  is  no  reason  why  they  may  not  be  so  in  animals. 


"(CHAPTER  IIL 
Accidents  of  Pregnancy. 

Though  a  distinction  between  the  diseases  and  accidents  of  pregnancy  can- 
not always  be  readily  drawu,  yet  for  convenience  •we  follow  Saint-Cyr,  in 
allotting  to  a  separate  chapter  those  conditions  or  diseases  which  may  be 
dae  to  accidental  causes,  operating  either  externally  or  internally.  These  are 
prolapsus  of  the  vagina,  hernia  of  the  uterus,  rupture  of  the  uterus,  metronhagia, 
cbnormal  retention  of  the  foetus,  and  abortion, 

Antb-partum  Prolapsus  op  the  Vagina. 

Prolapsus  vaginoe,  or  inversio  vaginae,  has  only  been  observed,  so  far  as  I  can 
ascertain,  most  frequently  in  the  Cow  and  Sheep ;  rarely  in  the-  Mare  or 
Bitch.  It  consists  in  the  protrusion  of  the  vagina  by  the  uterus  and  its 
contents  during  pregnancy,  the  tumour  it  forms  appearing  between  {inversio 
vagina  ineomplda),  or  external  to  (inversio  vaginoe  completa),  the  labia  of  the 
vdva.    It  must  not  be  confounded  with  post-partum  prolapsus.   This  accident 
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is  peculiar  to  pregnaDcy,  and  may  occur  in  well-shaped  Cows,  bat  whose  tis- 
sues, and  especially  those  of  the  genital  organs,  are  soft  and  relaxed :  animals 
of  a  lymphatic  temperaraeut,  good  milkers,  with  a  wide  pelvis,  and  which  ar& 
fed  on  an  ahundance  of  bulky  but  innutritions  food.  Keeping  such  Cows 
on  a  floor  sloping  too  much  to  the  rear,  as  well  as  falls,  injuries  of  different 
kinds,  distention  of  the  rumen,  fatigue,  etc.,  are  all  likely  to  lead  to  thi» 
accident  in  such  animals,  when  pregnant  It  is  observed,  though  very  rarely, 
in  priniiparaj,  and  occurs  most  frequently  after  the  third  or  fourth  gestation, 
the  period  of  its  appearance  during  that  state  varying  :  in  certain  Cows 
manifesting  itself  so  early  as  the  fifth  month  (though  this  is  rare),  and 
oftenest  at  the  end  of  the  seventh  or  eighth  month,  and  even  so  late  as 
twenty  or  fifteen  days  before  delivery. 

The  occurrence  of  the  accident  is  made  known  by  the  appearance,  at  the 
vulva,  of  a  circular,  bright-red  tumour,  depressed  in  the  centre,  and  of  a 
variable  but  gradually  increasing  size,  as  gestation  advances,  or  the  exciting 
causes  remain  in  operation — from  the  volume  of  a  fist  to  that  of  the  head 
of  a  child  or  man,  or  even  larger.  At  first  it  is  only  visible  when  the  animal 
is  lying,  and  disappears  when  it  gets  up  ;  but  when  of  considerable  volume 
it  never  entirely  vanishes  in  the  latter  attitude,  and  even  when  reduced  by 
the  hand  the  vulva  remains  larger  than  usual. 

This  prolapsus,  in  the  majority  of  cases,  does  not  appear  to  cause  the 
slightest  inconvenience  to  the  animal,  and  offers  no  obstacle  to  parturition— 
indeed,  it  has  been  noted  that  such  Cows  calve  more  easily  than  otheis ; 
neither  does  it  predispose  to  chronic  eversionof  the  vagina,  as  has  often  been 
supposed.  After  calving,  the  vaginal  tumour  disappears  without  any  treat- 
ment being  required. 

With  some  young,  fidgety  Cows,  however,  when  the  tumour  is  voluminous, 
often  recurs,  and  the  animal  is  feeble,  expulsive  efforts  increase  its  size  and 
irritate  it ;  and  thus  give  rise  to  more  or  less  derangement  of  health,  con- 
stituting a  serious  accident.  Loyer  has  noted  three  deaths  in  thirty-six 
instances  recorded  by  him. 

According  to  Cox  {Veterinary  Journal^  vol.  i.,  p.  267),  Sheep,  when  heavy 
in  lamb,  frequently  evert  a  double  fold  of  the  vaginal  mucous  membrane. 
This  happens  when  they  are  in  a  recumbent  position,  and  it  is  in  some  animals 
of  such  frequent  occurrence  as  to  cause  excoriation  and  ulceration. 

Treatment. — The  first  thing  to  be  done,  if  the  floor  of  the  stall  is 
lower  behind  than  in  front,  is  to  level  it,  or  even  raise  it  a  little  behind. 
This  may  be  readily  accomplished  by  means  of  the  litter.  The  diet  may  also 
require  attention,  giving  that  which  contains  sufficient  nutriment  in  small 
bulk  ;  constipation  should  be  guarded  against  or  remedied.  Thia  treatment 
will  be  sufficient  in  the  majority  of  cases.  In  others,  a  bandage,  to  be  here- 
after described,  may  be  required,  and  especially  if  the  tumour  is  liable  to 
become  soiled  and  irritated  when  the  animal  is  lying. 

In  serious  cases,  when  the  tumour  is  lai^e  and  the  Cow  strains,  and  spon- 
taneous reduction  does  not  occur  in  the  standing  position,  the  mn^  must 
be  returned.  This  is  readily  enough  accomplished  ;  but  it  sometimes  happens 
that  reduction  does  not  prevent  a  continuation  of  the  straining,  and  even 
with  the  bandage  the  everted  vagina  again  appears.  This  is  due  to  the 
mucous  membrane,  which,  not  having  been  properly  smoothed  down  when 
introduced  into  the  pelvic  cavity,  is  ridged,  and  these  rugae  give  rise  to  an 
uncomfortable  sensation,  and  induce  expulsive  efforts. 

It  is  nocossarv.  therefore,  in  rcdncinij  the  part,  to  smooth  the  vaginal  mucous 
nicmlrane  by  gentle  rressure  forward  as  far  as  the  cervix  uteri,  in  order  to 
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efface  any  folds  which  may  excite  uneasiness.  After  this  the  bandage  may 
be  applied  with  a  view  to  keeping  the  vulva  closed,  until  its  labia  have  re- 
tracted somewbat.  Wire  sutures  through  these  have  been  recommended,  but 
they  are  very  rarely  required. 

In  very  exceptional  instances,  we  may  have  not  only  complete  prolapsus 
vagiuse,  but  also  partial  protrusion  of  the  uterus  itsel€  Then  the  case  is 
very  serious,  owing  to  the  weight  and  bulk  of  the  foetus,  which  has  to  b© 
returned  beyond  the  inlet  of  the  pelvis.  Death  is  often  the  result  of  such 
an  accident ;  and  to  prevent  a  fatal  termination,  it  has  been  suggested  that- 
artificial  delivery  should  be  effected  without  delay.  Premature  delivery  has 
been  counselled  in  those  cases  in  which  the  Cow  continues  to  strain  and 
evert  the  vagina,  notwithstanding  bandages,  sutures,  and  other  means,  and 
when  grave  consequences  are  likely  to  follow ;  more  especially  is  this  advice  to 
be  adopted  when  pregnancy  has  reached  the  260th  day,  and  the  calf  is  alive. 

With  Sheep,  according  to  Cox,  it  is  a  common  custom  to  return  the  partially 
prolapsed  vagina,  and  to  tie  the  wool  across  the  vulva ;  on  other  occasions  & 
trass,  similar  to  that  used  for  cattle,  is  employed.  Both  methods  frequently 
faul,  and  in  these  cases  nothing  answers  so  well  as  the  ring-shaped  pessary. 

Hbrnia  op  the  Uterus  (Hystebocele). 

Hernia  of  the  uterus  is  not  uncommon  in  the  domesticated  animals,  and 
has  been  observed  in  the  Mare,  Cow,  Sheep,  Goat,  and  Bitch.  In  the  latter 
animal  the  organ  is  often  displaced  before  conception,  aud  the  foetus  is  de- 
veloped in  the  hernia ;  but  with  the  larger  creatures  the  empty  uterus  is  too 
far  removed  from  the  abdominal  parietes  to  escape  from  the  cavity ;  and  it 
is  only  when  its  volume  is  increased  as  gestation  advances,  that  it  may  form 
a  hernia,  should  there  exist  an  accidmtcd  opening  in  the  muscles  which 
enclose  the  cavity.  In  the  Bitch  the  hernia  may  be  inguinal ;  in  the  other 
animals  it  is  always  accidental  and  ventral,  and  usually  towards  the  inferior 
part  of  the  abdomen,  on  the  right  or  left  side,  or  in  the  pubic  region. 

Its  ordinary  cause,  when  accidental,  is  due  to  the  natural  or  spontaneous 
relaxation  of  the  abdominal  aponeuroses ;  or  to  traumatism,  as  contusions  or 
strains,  the  viscus  being  generally  only  covered  by  the  skin.  It  is  rare  in 
young  animals. 

In  the  Cow  it  is  not  at  all  unusual  to  observe  the  hernial  tumour  in  front 
of  the  pubis,  towards  the  attachment  of  the  recti  muscles,  and  near  the 
ndder;  here  it  may  be  of  a  great  size,  extending  as  low  as  the  hocks,  pushing 
the  mammary  gland  to  one  side,  reaching  as  far  forward  as  the  floating  ribs, 
and  containing,  in  addition,  other  of  the  abdominal  viscera  than  the  uterus 
and  its  contents.  This  tumour  impedes  movement;  the  hind  limbs  are  kept 
widely  separated^  and  the  animal  is  much  inconvenienced. 

With  the  Bitch,  ventral  hysterocele  has  been  noted  in  two  regions — above 
the  mammae,  where  it  might  be  mistaken  for  a  scirrhus  tumour;  and  in 
one  of  the  labia  of  the  vulva,  beneath  the  skin. 

In  the  laiger  animals,  the  foetus  may  sometimes  be  felt  in  the  tumour, 
and  its  movements  may  be  noticed ;  though,  owing  to  its  being  so  low,  it 
cannot  be  reached  from  the  rectum. 

Yetj  often,  excepting  the  inconvenience  to  the  female,  hysterocele  does 
not  interfere  with  gestation,  nor  give  rise  to  any  serious  symptoms  ;  though, 
in  some  cases,  it  may  render  parturition  laborious  and  protracted,  if  not  im- 
possible. In  other  cases  this  act  may  bo  accomplished  without  difficulty  or 
extraneous  aid  ;  Cows  which  have  been  ruptured  from  the  perineum  to  the 
ribe  have  calved  easily  enough  ;  and  Leconte  alludes  to  a  Mare  which  had  a 
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uterine  hernia  nearly  as  extensive  as  this,  and  yet  bioaght  forth  fbar  liying 
foals  in  succession. 

Nevertheless,  it  is  somewhat  of  a  risk  to  attempt  to  breed  £rom  such 
animals.  When  treating  of  difficult  parturition,  we  shall  have  occasion  to 
return  to  this  subject.  In  the  meantime,  it  is  only  necessary  to  say  that  in 
order  to  obviate  serious  consequences,  the  hernia  should  be  supported  by  a 
wide  bandage  until  the  uterine  contents  are  expelled.  Should  circumstances 
render  it  necessary,  abortion  may  be  artificially  induced,  or  hysterotomy  may 
be  performed. 

Akte-partum  Eupture  of  the  UTERnS. 

Rupture  of  the  uterus  may  happen  before  and  during  parturition,  or  in 
attempts  to  reduce  the  organ  when  inversion  has  occurred  during  that  act 
The  accident  is  not  very  common  before  gestation  has  terminate,  and  the 
symptoms  by  which  it  can  be  diagnosed  are  not  very  reliable.  Spontaneous 
rupture  of  the  uterus  usually  occurs  at  the  anterior  part  of  the  organ,  between 
the  two  comua,  or  even  in  the  cornua  themselves ;  the  direction  of  the 
rupture  generally  depending  on  the  direction  of  the  muscular  fibres — ^being 
sometimes  diagonal,  at  other  times  transversal,  and  mo^  rarely  longitudinaL 
The  size  of  the  rupture  also  varies  considerably ;  though  it  must  be  remem- 
bered that  in  the  dead  animal  ruptures  only  appear  in  their  original  dimen- 
sions when  the  uterus  had  lost  its  contractility  before  death,  and  immediately 
after  their  production;  when  the  organ  has  contracted  after  the  accident,  the 
extent  of  the  laceration  is  much  diminished.  The  lips  of  the  wound  are 
in  some  cases  thin  and  ragged,  in  others  swollen  and  inflamed.  The  texture 
of  the  uterus  itself,  in  the  vicinity  of  the  rupture,  may  be  quite  healthy, 
or  it  may  be  inflamed,  softened,  or  gangrenous ;  while  the  peritoneum  is 
normal  or  inflamed.  The  blood  efiTused  into  the  abdominal  cavity  may  be  in 
large  quantity  or  scarcely  noticeable,  and  it  may  or  may  not  be  decomposed. 

According  as  the  tissue  of  the  uterus  is  more  or  less  completely  torn,  the 
ruptures  have  been  divided  into  those  which  are ''complete"  and  "incomplete." 
In  the  first,  the  cavity  of  the  organ  communicates  fredy  with  that  of  Uie  ab- 
domen \  while  in  the  second,  the  peritoneum,  or  sometimes  a  portion  of  the 
muscular  layer,  is  intact. 

Stmptovs. — The  symptoms  of  rupture  of  the  uterus  are  not  well  defined. 
If  there  has  been  straining,  in  the  majority  of  cases  this  ceases  altogether  or 
diminishes ;  sometimes  blood  or  blood-coloured  fluid  flows  from  the  vagina, 
though  this  symptom  is  rare.  The  physiognomy  of  the  animal  changes ;  at 
tiie  same  time  it  becomes  restless,  often  the  limbs  are  cold,  the  pulse  small 
or  imperceptible ;  a  cold  perspiration  covers  the  body  ;  the  animal  sighs  or 
moans,  is  affected  with  dyspnoea,  is  greatly  agitated,  and  intense  debility  sets 
in.  The  symptoms  are  violent  and  marked  as  the  accident  is  sudden  and 
severe.  If  the  foetus  has  passed  into  the  cavity  of  the  abdomen,  it  may  be 
felt  there ;  and  there  may  also  be  an  alteration  in  the  shape  of  the  abdomen. 
Vaginal  exploration  generally  reveals  alterations  of  a  distinctive  character — 
sometimes  even  the  rupture  may  be  detected,  and  the  absence  of  the  fcetos 
from  the  uterus  noted.  When  the  rupture  is  small  and  takes  place  gradually, 
the  symptoms  are  sometimes  little  marked,  and  a  diagnosis  is  more  difficult. 

Results. — Rupture  of  the  uterus  is  sometimes  followed  in  the  gravid 
state  by  fatal  haemorrhage,  peritonitis  (particularly  in  the  Mare),  or  the 
leeaUs  described  in  extraruterine  gestation.     Recovery  may  occur  either  by 
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surgical  interference,  or  by  the  aid  of  nature  alone.  When  the  organ  con- 
tracts the  dimensions  of  the  rapture  are  reduced,  and  tears  in  the  upper 
portions  are  yerj  much  less  serious  than  those  in  the  lower  surface,  for 
obvious  reasons. 

Saunt-Cjr  has  given  an  analysis  of  some  published  cases,  to  which  I  have 
added  others  more  recent. 

1.  In  1808,  Anfri  {Correspondence  sur  lea  Animaux  Doniestiques,  par  FrDmage  de 
Feagr^  voL  iiL,  p.  179)  was  called  upon  to  attend  a  Cow  which  had  been  attempting 
to  calve  for  two  days.  When  he  saw  it,  its  efforts  had  ceased,  and  it  was  greatly  pros- 
trated ;  the  hand  introduced  into  the  uterus  could  not  discover  the  foetus.  Death 
occorred  on  the  night  of  the  third  and  fourth  day,  without  anything  having  been  de- 
tected which  could  have  prevented  delivery.  On  examination  of  the  body,  the  fcetal 
fluids  were  found  in  the  abdominal  cavity,  as  well  as  the  foetus  itself.  They  had 
escaped  by  a  large  oblique  rent  in  the  fundus  of  the  organ  ;  while  the  left  comu  was. 
alBO  torn  for  one  half  of  its  length.  The  cause  of  the  mishap  could  not  be  ascertained ;. 
the  animal  had  been  straining  violently  for  two  days,  and  a  quack  had  attempted  to 
deliver  it. 

2.  Yatel  {JoumcU  Pratique  de  Mid.  V^.,  1827)  reports  that  a  Cow  in  a  very  bad 
itate,  was  sent  to  the  Alfort  8chool  on  April  25.  It  could  scarcely  walk,  and  there 
escaped  from  the  vulva  glairy,  blood-coloured,  odourless  matter ;  the  condition  of  the 
animal  was  serious.  On  manipulating  the  abdominal  wall,  there  was  felt  a  hard 
resisting  bod3\  The  Cow  did  not  strain,  and  gradually  became  weaker  until  the. 
night  of  the  28th,  when  it  succumbed.  The,  abdomen  was  found  to  contain,  about 
15  litres  of  blood-tinted  serosity  ;  the  omentum  was  greatly  thickened,  and  adhesions, 
vert  observed  on  its  visceral  surface  corresponding  to  the  processes  of  the  placenta;  the 
peritoneum  showed  traces  of  intense  inflammation  ;  while  the  foetus  lay  on  the  floor  of 
the  abdomen,  from  which  it  was  only  separated  by  the  omentum  and  its  own  mem- 
branes, which  were  not  ruptured.  Two  large  unaltered  clots  of  blood  were  discovered 
between  the  anterior  extremities  of  the  uterus  and  the  foetal  membranes.  The  uterus- 
maintained  its  natural  situation,  but  it  was  contracted,  and  rent  from  its  cervix  to  the- 
middle  of  its  left  comu.  The  borders  of  the  rupture  were  red,  swollen,  and  rounded  i 
bat  the  interior  of  the  organ  did  not  exhibit  any  trace  of  inflanmiation. 

The  cause  of  the  accident  was  unknown. 

3l  On  June  8, 1843,  Amal  {Journal  des  VH,  du  Midi,  1843,  p.  331)  was  summoned  toi 
attend  a  Cow  which  had  been  ill  since  the  previous  evening,  when,  about  half  an  hour 
before  it  was  noticed  to  be  unwell,  it  had  playfully  jumped  a  wide  ditch,  though  it  was> 
advanced  in  pregnancy.  Soon  after  it  voluntarily  returned  to  its  stable,  covered  with 
perspiration.  In  consequence  of  there  being  no  straining,  the  case  was  supposed  to 
De  merely  one  of  '*  chill,"  though  the  creature  was  very  ill  indeed.  Next  day  it  was 
voise ;  the  vulvp  was  swollen,  and  there  was  slight  straining.  The  hand  introduced 
into  the  vagina  discovered  the  *'  water-bag,"  in  which  the  head  of  a  foetus  could  be 
readily  distinguished.  On  the  membranes  being  ruptured,  only  about  half  a  litre  of 
fluid  escaped ;  the  foetus  was  aUve,  and  in  a  vertebro-pubic  position,  the  limbs  being 
doabled  on  the  chest.  These  were  placed  in  a  favourable  direction,  and  by  means  of 
moderate  traction  the  calf  was  bom  alive. 

The  Cow  appeared  to  be  much  better,  and  it  was  hoped  that  recovery  would  ensue ; 
but  all  at  once  its  condition  became  most  serious,  and  in  spite  of  every  measure  it 
perished  on  June  11.  When  opened,  the  abdomen  was  found  to  contain  about  ten 
litres  of  sanguinolent  serosity,  and  the  peritoneum  was  much  injected ;  while  the  uterus, 
▼hose  walls  were  considerably  thickened,  showed  at  its  lower  surface,  near  the  cervix. 
a  rapture  four  centimetres  in  circumference,  the  border  of  which  was  red  and  violet 
in  colonr,  and  greatly  tumefied.  The  uterine  mucous  membrane  was  reddish-brown, 
and  studded  with  ecchymoses.  The  vagina  and  vulva  did  not  offer  anything 
imnsnaL 

4.  Presseq  {Journal  des  Vit.  du  Midi,  1849,  p.  358)  saw  a  Cow  on  March  4,  1846, 
vhich  the  owner  said  could  not  r4ilve.  There  was  nothing,  however,  to  indicate  that 
parturition  was  near :  the  vulva  was  not  swollen,  the  gluteal  muscles  had  not  sunk, 
the  abdomen  was  round,  the  flanks  were  full  as  high  as  the  transverse  processes  of 
lombar  vertebrae ;  and  when  the  hand  was  introduced  with  some  di£Sculty  into  the 
vagina,  the  os  uteri  was  found  to  be  hermetically  closed.  Presseq  concluded  that 
the  animal  was  not  near  calving,  and  promised  to  see  it  again  next  day.  It  died 
during  the  sight.    At  the  autopsy,  the  first  thing  which  attracted  Freaseq's  attention, 
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on  opening  the  abdomen,  was  a  foetua,  with  its  envelopes,  lying  on  the  walls  of  that 
cavity,  and  but  recently  dead,  as  the  hair  was  intact  and  adherent,  and  the  liquor 
amnii  very  limpid.  On  examining  the  uterus,  he  noticed  only  a  small  perforation 
about  four  centimetres  in  diameter,  the  margin  of  which  was  so  completely  cicatrised, 
smooth,  and  even,  as  to  give  it  more  the  appearance  of  a  natural  than  an  accidental 
opening.  The  body  of  the  uterus  was  contracted,  and  had  lost  much  of  its  capacity. 
Presseq  learned  that,  two  months  previously,  this  Cow  and  another  had  drawn  a  load 
of  barley  to  the  neighbouring  market,  and  in  passing  a  stall  they  took  fright  and  ran 
away,  and  were  not  stopped  until  the  cart  was  upset.  But  the  animal  did  not  appear 
to  be  any  the  worse  unm  this  illness  set  in.  The  other  Cow  gave  birth  to  a  fine  calf. 
To  this  accident  two  months  before,  Presseq  attributed  the  rupture  of  the  ntema^  and 
the  escape  of  the  foetus  into  the  abdominal  cavity. 

5.  Boizy  (Recueil  de  Mid.  VH&rinairey  1863,  p.  272),  called  to  see  a  Cow  on  February 
8,  1863,  noted  the  following  symptoms :  general  tremors,  colic,  incessant  pawing, 
alight  tympanitis,  inappetence,  frequent  groans,  and  faeces  very  hard  and  covered 
with  mucus.  He  diagnosed  enteritis,  complicated  with  indigestion.  By  suiti^le 
treatment  the  animal  appeared  to  recover,  but  on  March  8  it  had  a  relapse  ;  the  more 
urgent  symptoms  were  allayed  by  similar  treatment,  but  it  never  quite  recovered,  and 
lost  condition.  On  the  28th  of  the  same  month  this  Cow,  whose  time  for  calring 
was  April  4,  evinced  the  first  signs  of  parturition.  On  the  29th,  Boizy  found  it  strain- 
ing most  violently,  and  a  portion  of  the  foetal  membranes  extruded  from  the  vulva. 
Exploring  the  vagina,  no  calf  could  be  felt,  and  supposing  it  had  been  already  boni, 
search  was  made  for  it  among  the  litter  and  in  the  shed,  but  without  success.  Boizy 
again  examined  the  vagina  and  uterus,  and  was  struck  by  a  circumstance  which  he 
had  not  before  remarked  :  the  internal  capacity  of  the  latter  organ  was  not  one  half 
what  it  should  have  been,  had  delivery  occurred  only  a  short  time  previously.  Ue 
began  to  separate  the  maternal  and  foetal  cotyledons  on  the  lower  surface,  and  on 
reaching  the  upper  part,  a  little  to  the  right,  he  was  much  astonished  to  encounter  a 
sinuous  ring  the  size  of  a  fist,  directed  obliquely  forwards  and  from  right  to  left,  and 
measuring  about  twenty  centimetres  in  length  ;  to  this  the  chorion  was  attached  in 
the  closest  fashion,  and  the  membrane  extended  from  it  in  a  folded  manner,  like  a 
half -open  fan.  This  was  the  opening  by  which  the  foetus  had  passed  into  the  abdo- 
minal cavity.  The  removal  of  the  membranes  was  given  up  as  useless,  and  the 
abdomen  was  examined  externally.  The  "  touch  "  of  the  right  flank  did  not  reveal 
anything,  but  that  of  the  left  discovered  a  hard  voluminous  body,  which  was  sur- 
mised to  be  the  missing  foetus.  The  Csesarean  operation  was  proposed  by  Boizy,  but 
the  owner  would  not  allow  it.  The  Cow  died  and  was  buried,  but  Boizy  had  it  ex- 
humed three  days  afterwards  ;  though  the  autopsy  was  not  so  satisfactory  as  he  could 
have  desired,  owing  to  this  interval.  He  could  only  note  that  the  foetus  was  in  the 
abdomen,  and  that,  notwithstanding  this  change  of  domicile,  there  were  indications 
that  it  had  continued  to  live  as  long  as  the  Cow ;  it  had  long  frizzled  hair,  two  incisors 
were  apparent,  and  the  horn  of  the  hoofs  was  of  a  greenish  colour.  The  cause  of  the 
accident  could  not  be  discovered. 

6.  Dupont  (Journal  des  V6i.  du  Midi,  1849,  p.  497)  informs  us  that  a  farmer  bought 
a  pregnant  Sheep,  which  soon  after  purchase  showed  signs  of  abortion,  though  the 
foetus  was  not  expelled.  In  two  months,  a  considerable  tumour  formed  a  little  to  the 
right  of  the  umbilicus ;  this  suppurated,  and  from  the  abscess  the  four  limbs  of  a 
foetus,  minus  the  pasterns,  were  expelled  ;  then  the  wound  cicatrised.  Three  and  a 
half  months  later,  another  tumour  appeared  at  the  same  place,  and  this  likewise 
opened,  but  it  only  gave  exit  to  fseces.  The  Sheep  was  then  given  to  Dnpont,  who 
kept  it  for  some  time,  then  had  it  killed  in  order  to  study  the  lesions.  On  opening 
the  abdomen,  the  caecum  was  found  to  be  very  much  enlarged,  had  somewhat  the 
shape  of  a  horse's  stomach,  and  was  closely  adherent  to  the  abdominal  muscles  ;  it 
offered  four  openings,  the  first  of  which  was  at  the  middle  of  the  lower  part,  cone* 
spending  to  the  opening  in  the  abdomen,  and  from  which  the  fasces  were  passed. 
Two  other  openings  were  in  the  intestine  only,  but  the  fourth  communicated  with  the 
right  comu  of  the  uterus,  which  adhered  in  the  most  intimate  manner  to  the  csecum. 
The  uterus  contained  a  small  quantity  of  greyish-coloured  foul -smelling  fluid,  in  which 
floated  some  small  bones,  chiefly  the  first  phidanges  of  the  fore  limbs.  The  vagina 
was  completely  twisted  from  left  to  right,  and  Dupont  was  of  opinion  that  this  was 
the  cause  of  the  lesions  described.  The  cause  of  the  vaginal  torsion,  however,  could 
not  be  ascertained. 

7.  Legrain  {Annates  de  Med,  Vet  de  BruxeUes,  1865,  p.  124)  relates  that  a  labourer 
having  quarrelled  with  his  employer,  revenged  himself  on  a  poor  she*goat  which  was 
pregnant,  by  kicking  it  violently  on  the  belly.  In  consequence  of  this  injury,  the 
animal  lost  its  appetite,  passed  blood  per  vaginam,  was  ill  for  ten  days,  and  then  all 
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the  phenomena  of  gestation  disappeared ;  the  milk  was  suppressed,  there  were  alter- 
nations of  appetite  and  inappetence,  and  the  creature  became  terribly  emaciated, 
l^evertheless,  in  six  months  the  health  was  so  far  re-established  that  oestrum  appeared. 
It  was  put  to  the  male,  though  without  result,  and  it  did  not  again  manifest  **heat." 
A  year  subsequent  to  the  accident,  Legrain  was  asked  to  look  at  it,  as  '*  it  had  a  hole 
ia  front  of  the  teat."  There,  undoubtedly,  was  a  circular  opening  about  ten  centimetres 
in  width,  through  which  this  veterinarian  extracted  two  incomplete  foetuses  in  process 
of  decomposition.  A  sponge  steeped  in  cold  water  was  introduced  into  the  sac  whence 
they  had  been  withdrawn,  the  wound  was  cleaned  and  dressed  in  the  same  manner 
-on  the  following  days,  and  in  three  weeks  the  animal  had  recovered,  though  the  udder 
remained  atrophied. 

8.  Schmelz  {Annales  de  Med.  VSt.  de  BruTxlleSy  1859,  p.  382)  mentions  the  case  of  a 
Cow  which  was  eight  weeks  beyond  the  period  of  calving,  and  was  constantly  lying, 
without  making  any  attempt  to  get  up.  It  was  killed,  when  all  the  viscera  were  dis- 
covered to  be  healthy,  and  a  fully -developed  foetus,  surrounded  by  its  membranes,  lay 
in  the  abdomen.  The  uterus  was  completely  detached  at  about  six  centimetres  from  the 
cervix,  and  the  margin  of  the  wound  was  already  cicatrised.  The  foetus,  envelopes,  and 
^detached  uterus  exhaled  a  most  offensive  odour,  and  were  putrefied.  Tliere  was  no  trace 
of  liquor  amnii.     The  reason  for  this  rupture  of  the  uterus  could  not  be  discovered. 

9.  On  May  21,  1874,  Vernant  {Jieciieitde  Mid.  VeUnnairt,  1874,  p.  924)  attended  a 
Oow  eight  years  old,  which  had  arrived  near  the  termination  of  gestation,  and  could 
not  eat,  groaned  constantly,  and  was  tympanitic.  It  lay  on  the  ri^ht  side  in  a  natural 
way;  the  belly  was  enormously  large  laterally,  but  the  tympanitic  distention  was  on  the 
left ;  loss  of  appetite,  continual  groans  heard  at  some  distance,  eyes  sunk,  pulse  imper- 
-ceptible,  and  the  skin  and  limbs  not ;  the  foetus  felt  at  the  lower  part  of  the  abdomen  on 
the  left  side,  but  no  movement  perceived  in  it ;  constriction  of  the  cer\'ix  uteri,  which, 
in  consequence  of  the  tympanitis,  was  onlv  about  four  inches  from  the  vulva;  the  animal 
could  not  get  up.  Fifteen  days  previously  it  bad  been  treated  for  supposed  indigestion 
by  quacks,  but  it  gradually  became  emaciated  and  weak,  and  lost  its  appetite.  A  few 
days  before  Vernant  was  called  in,  the  owner  was  astonished  at  the  apparent,  but 
gradual,  descent  of  the  foetus  in  the  left  Hank,  and  this,  coupled  with  the  condition, 
caused  him  to  think  that  calving  was  about  to  take  place.  Seeing  that  the  tympanitis 
was  producing  serious  effects,  the  rumen  was  punctured  and  a  quantity  of  gas  escaped ; 
the  animal  was  relieved,  but  the  groanine  did  not  cease,  and  the  pulse  did  not  appear. 
Another  exploration  ;/er  vaginam,  proved  that  it  was  impossible  to  induce  parturition, 
aa  only  one  finger  could  be  introduced  into  the  os.  Twenty -four  hours  afterwards, 
another  exploration  was  made,  when  Vernant  was  surprised  to  find  the  os  so  dilated 
that  he  could  feel  some  cotyledons,  whicb  led  him  to  believe  that  he  could  effect  de- 
hvery.  On  introducing  his  right  arm  deeper,  however,  he  was  astonished  to  discover  it 
enveloped  by  the  meniDranes  only,  without  meeting  with  any  trace  of  the  foetus;  explo- 
ration of  the  horns  did  not  discover  it,  and  it  was  only  by  a  most  careful  investigation 
that  he  satisfied  himself  that  the  membranes  were  displaced,  tense  as  if  something  was 
hanging  to  them,  and  that  there  was  no  liquor  amnii ;  while  the  cavity  of  the  uterus 
itself  would  scarcely  contain  a  man's  head.  Vernant  then  surmised  that  this  was  a 
case  of  extra-uterine  gestation ;  though  he  was  not  quite  satisfied,  as  the  presence  and 
development  of  the  foetal  membranes  rather  proved  the  contrary.  In  order  to  solve 
the  enigma,  the  inextricable  mesh  of  membranes  was  torn,  and  the  cavity  of  the  uterus 
reached;  then,  at  the  part  which  offered  most  obstacles,  he  contrived  to  pass  a  finger, 
and  then  his  hand,  into  a  diverticulum  or  rent,  through  which  the  membranes  passed. 
Following  these,  the  hand  went  into  a  large  cavity  in  the  left  fiank,  where  nothing 
could  be  felt.  Turning  over  the  animal  on  the  right  side,  with  external  assistance  he 
managed  to  feel  the  head,  a  fore  limb,  and  then  the  abdomen  of  the  foetus,  which  was  in 
a  transverse  position — the  head  in  the  left  fiank  of  the  Cow,  and  the  belly  at  the  pelvic 
inlet.  He  drew  the  head  and  limb  towards  him,  but  could  not  reach  the  other  fore  leg ; 
to  do  this  wonld  have  required  an  arm  four  or  five  feet  long.  Diagnosing  a  rupture  of 
the  uterus,  and  seeing  that  the  Cow  was  about  to  succumb,  the  butcher  was  sent  for. 
Kext  day  the  carcase  was  examined.  There  was  an  enormous  male  foetus,  weighing 
^  kilogrammes,  and  as  large  as  a  two-months'  old  calf,  with  an  extraordinary  large 
head,  neck,  and  belly,  and  deformed  pelvis ;  in  its  stomach  was  about  20  litres  of  clear 
fluid  like  water,  and  odourless ;  the  abdomen  contained  a  considerable  quantity  of 
sanguinolent  serum,  and  putrefaction  was  commencing  in  the  viscera.  The  uterus 
of  &e  Cow  was  remarkably  contracted,  and  at  the  commencement  of  the  left  horn, 
near  the  body  of  the  organ,  the  outer  border  showed  a  somewhat  regular  rent  more 
than  three  inches  long,  with  red  infiltrated  edges.  The  cotyledons  appeared  to  be 
healthy  and  were  everywhere  covered  by  their  placentulse.  The  origin  of  the  accident 
was  ascribed  to  the  large  size  of  the  f  cetus,  which,  lodged  in  one  of  the  horns,  deranged 
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the  digestion,  and  the  walls  of  the  part  becoming  thinner,  at  last  mptnred  to  a  slight 
extent ;  the  weight  of  the  foetus  gradually  dilated  the  rent,  through  which  it  slowly 
passed,  until  it  fell  into  the  peritoneal  cavity,  carrying  with  it  the  fcetal  membranes, 
which  maintained  their  relations  with  the  maternal  cotyledons.  The  uterus  must 
have  retracted  immediately,  and  thus  masked  the  rupture  during  the  exxdoraticHi. 
The  foetus,  too,  must  have  lived  for  some  time  after  its  cnange  of  location  ;  though  it  is 
not  improbable  that,  in  its  struggles,  it  swallowed  a  large  portion  of  the  liquor  amnii. 

10.  In  the  Veterinarian  (vol.  vii.,  p.  39)  Mr.  King  describes  a  case  of  rupture  d  the 
uterus,  aad  the  escape  of  the  foetus  mto  the  abdominal  cavity.  The  cause  of  the  rap- 
ture was  supposed  to  be  the  swollen  and  '*  puffed-up  "  condition  of  the  foetus. 

11.  In  the  same  journal  (vol.  xix.,  p.  624)  Mr.  Cox  states  that  he  visited  a  Cow  in 
a  serious  condition ;  there  was  a  peculiar  heavy  groaning,  particularly  when  the  animal 
was  lying ;  tympanum  of  the  rumen  and  abdomen  ;  the  fseces  were  liquid,  black,  and 
offensive,  and  voided  with  tenesmus;  mouth  cold,  and  rigors;  mucous  membranes  pallid. 
The  animal  died,  and  when  opened  the  calf  was  found  among  the  intestines,  the  uterus 
ruptured,  and  the  peritoneum  inflamed.  It  was  within  five  weeks  of  calving ;  the  foetoa 
was  healthy  and  well  developed,  and  appealed  to  have  been  alive  up  to  the  time  of 
the  rupture.  No  cause  could  be  discovered  for  the  accident  The  same  veterinarian 
alludes  to  a  similar  accident  occurring  in  a  Mare,  through  unusual  exertion  in  draught 
when  within  a  month  of  foaling.    She  died  in  twelve  hours  from  internal  haemorrhage. 

12.  Macgillivray  ( Veterinary  Journal,  1876,  p.  249)  was  requested  to  visit  a  two- 
year-old  Cow  in  the  seventh  month  of  pregnancy,  which  was  very  uneasy,  and  showing 
slight  calving  pains.  He  found  immense  distention  of  the  abdomen,  with  a  slight  but 
thick  reddish-broivn  discharge  from  the  vagina.  From  the  symptoms,  it  was  supposed 
that  a  dead  calf  was  about  to  be  expelled,  and  a  vaginal  examination  was  accordingly 
made.  The  os  was  slightly  dilated,  and  a  portion  of  the  foetal  membranes  as  large  as 
the  fist  lay  in  the  vaginal  canal ;  on  rupturing  and  removing  this,  it  was  discovered 
to  be  part  of  the  chorion  with  two  placentulra  attached.  Very  little  fluid  escaped, 
and  the  *' pains"  were  scarcely  at  all  present.  The  os  only  admitted  three  fingers, 
and  it  could  not  be  dilated ;  one  finger  pushed  through  it  came  in  contact  with  a 
foetus.  Exploration  of  the  cervix  afterwards  did  not  produce  any  straining,  and  the 
OS  remained  rigid.  The  case  being  deemed  hopeless,  the  animal  was  killed.  When 
the  abdominal  cavity  was  laid  open,  an  extraordinary  quantity  of  a  nearly  transparent 
and  slightly  yellow-coloured  fluid  escaped.  There  was  an  immense  rupture  in  the  fundus 
of  the  uterus,  towards  the  left  comu.  One  foetus  had  escaped  from  the  uterus  alto- 
gether, and  was  found,  destitute  of  membranes,  in  the  right  hypochondriac  :  another 
foetus  was  yet  in  the  uterus — towards  the  right  comu,  and  part  of  the  intact  amnion 
enveloping  it  protruded  through  the  rupture.  The  two  foetuses  did  not  appear  to 
have  been  lone  dead,  as  tiiere  was  no  putrid  smell  about  them  or  the  memoraneSb 
The  walls  of  the  uterus  were  apparently  healthy ;  the  external  surface  of  the  liver 
and  intestines  was  bleached,  ana  near  where  the  disengaged  foetus  lay  the  peritoneum 
was  blanched.  Macgillivray  was  of  opinion  that  hydrops  uteri  must  have  existed  for 
a  considerable  time,  as  the  animal  had  been  large-bellied  and  uneasy  for  some  days  ; 
though  three  or  four  days  before  he  was  called  in,  it  was  supposed  that  she  had  sustained 
an  injury  from  another  Cow,  and  that  then  or  afterwards  the  rupture  had  occurred. 

Saint-Cyr  refers  to  -what  the  Italian  Teterinarians  designate  as  semi-mobiie 
uterus^  and  -which  he  believes  to  be  allied  to  rapture.  This  is  a  condition  in 
-which  the  uterus  has  been  completely  divided  across^  either  at  the  body 
or  the  comua,  and  remains  floating  in  the  abdominal  cavity,  being  only 
suspended  by  the  broad  ligaments.  The  most  singular  fact  counected  with 
these  cases  is,  that  although  the  uterus  is  torn  in  this  manner,  its  contents 
— the  foetus  and  membranes — do  not  escape ;  the  section  cicatrises,  and  the 
organ  appears  as  a  large  kystoid  tumour.  Ercolani,  Veterinary  Professor  at 
the  Bologna  University,  has  met  -with  four  instances  of  this  extraordinary 
accident,  the  pathological  specimens  being  deposited  in  the  museum  of  that 
institution.     Their  history  and  description  are  as  follows  : 

1.  The  uterus  of  a  Cow  which  contained  in  one  of  the  comua  a  foetus  beyond  it» 
term,  and  in  the  other  horn  such  a  great  quantity  of  mucus  that,  so  far  as  volume  i» 
concerned,  it  would  be  difficult  to  say  which  comu  was  the  largest.  This  uterus  is  com- 
pletely divided  at  the  cervix  and  floate  in  the  abdominal  cavity,  being  attached  only 
by  the  broad  ligaments,  which  are  thin  and  distended.    The  detached  portion  of  the. 
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nteras  has  a  globular  form,  and  its  perfectly  smooth  surface  is  everywhere  covered  by 
peritoneum ;  where  the  separation  has  taken  place,  the  organ  is  closed  by  the  cicatri- 
cial union  of  the  border  of  the  rupture.  The  mucous  membrane  in  the  left  comu  of  this 
jportion  is  loose,  and  shows  numerous  radiating  cicatrises  ;  the  foetus  in  the  right  comu 
18  indurated,  and  appears  to  have  lived  beyond  the  ordinary  period  of  gestation,  to 
judge  by  the  hoofs,  as  well  as  the  teeth,  which  are  cut.  The  nose  did  not  correspond 
to  the  opening  of  the  cornu,  as  the  head  was  doubled  on  the  left  side  of  the  neck. 
The  vertex  and  occiput  were  turned  upwards,  and  closed  a  vast  circular  opening  result- 
ing from  the  destruction  of  the  partition  separating  the  two  comua.  The  head 
adhered  to  the  entire  border  of  this  opening — unequal  and  ragged  as  it  must  have 
been  ;  and  all  that  portion  which  projects  into  the  left  comu  presents  a  large  Umsure, 
where  not  only  is  the  skin  absent,  but  even  the  periosteum  itself.  Lying  nat  on  one 
of  its  sides  and  curled  up,  the  limbs  twined  towards  the  head,  and  the  muffle  placed 
between  the  thighs,  the  foetus  represents  a  kind  of  great  discoid  body. 

2.  Comu  of  the  uterus  of  a  pregnant  Cow,  containins  a  completely  developed  foetus,, 
markedly  indurated.  This  comu,  perhaps  ruptured  during  parturition,  is  detached, 
and  hangs  almost  free  in  the  abdomen ;  while  the  rupture  has  cicatrised,  and  there  is 
formed  a  large  kyst,  everywhere  closed,  and  contaimng  the  foetus.  The  walls  of  the 
uterus  are  for  the  moat  part  fibrous,  and  the  foetal  envelopes  coriaceous.  like  the 
preceding  case,  this  specimen  was  found  in  a  Cow  which  had  been  slaughtered  by  the 
Dutcher ;  the  comu  fell  on  the  ground,  after  some  few  fibrous  bands  which  attached 
it  to  the  sub-lumbar  region  had  oeen  cut  through. 

3.  The  uterus  of  a  Sheep  arrived  at  the  termination  of  pregnancy ;  the  organ  has- 
been  torn  in  the  vicinity  of  the  vagina,  and  remains  free  in  the  abdominal  cavity.  In 
this  instance,  also,  the  uterus  forms  a  completely  closed  kyst,  which  contains  a  very 
much  indurated  lamb.  In  detaching  this  organ,  an  irregular  cicatrix  is  seen,  which 
leads  to  the  supposition  that  the  accident  was  due  to  torsion  of  the  cervix. 

4.  Posterior  portion  of  the  body  of  a  Guinea-pig,  which  shows  the  right  horn  of  the 
uterus  detached  and  cicatrised  where  separation  has  occurred.  This  horn,  which  was 
half  free,  was  filled  with  fluid  blood ;  the  distention  caused  by  the  blood  has  been  so 
great,  that  the  horn  is  ruptured  in  the  middle,  and  the  foetus  must  have  died  from 
hemorrhage. 

With  regard  to  these  curious  and  very  interesting  cases,  Saint-Cyr  is  of 
opinion  that,  to  allow  the  foetus  to  remain  in  the  detached  portion  of  the  uterus, 
the  separation  must  have  taken  place  slowly  and  gradually,  and  that  cicatri- 
sation must  have  been  going  on  in  the  portion  already  separated — the  work  of 
union  and  disunion  being  simultaneous. 

Treatment. — ^When  it  is  possible  to  diagnose  rupture  of  the  uterus,  the 
indications  are  obvious  :  extract  the  fostus  as  promptly  and  easily  as  possible, 
and  if  need  be  by  gastro-hysterotomy.  We  shall  refer  to  the  treatment  of 
these  cases  Trhen  describing  this  accident  as  a  consequence  of  parturition. 

Metrorrhagia. 

'  Accidental  haBmorrhage  from  the  uterus  during  pregnancy,  appears  to  be 
rare  in  animals,  judging  from  the  paucity  of  instances  recorded.  Carsten: 
Harms  (Lehrhuch  der  ihierdrzilichen  Geburtshulfe,  p.  60)  has  observed  this  ac- 
cident in  cattle ;  it  was  accompanied  by  a  small  discharge  of  blood  from  the 
vagina,  particularly  during  micturition,  and  resulted  in  the  death  of  the  foetus. 
Other  observers  have  not  noticed  this  discharge ;  the  blood  always  remain- 
ing in  the  uterus,  where  it  has  been  sometimes  found,  as  a  clotted  mass,  to  the 
amount  of  more  than  four  gallons.  In  the  majority  of  cases  it  would  seem 
to  be  occasioned  by  a  spontaneous  separation — more  or  less  extensive — of  the 
placental  capillaries  from  the  uterine  surface.  Zundel  has  seen  it  occur  in 
an  animal  which  showed  signs  of  oostrum  while  pregnant.  The  following 
cases  may,  to  some  extent,  illustrate  this  accidental  uterine  haemorrhage. 

Egli  was  called  to  see  a  Cow  which  staggered  about  in  walking,  and  did  not  eat.. 
He  found  it  lying,  and  had  great  difficulty  in  getting  it  up  ;  when  it  kept  alternately 
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liftdng  the  hind  legs.  The  pulse  was  slow  and  very  weak,  and  the  heart's  beats  were 
loud.  There  were  no  other  symptoms.  It  was  bled,  but  during  the  operation  it  stag- 
gered and  trembled ;  the  bleeding  was  stopped.  It  then  lay  down  without  appearing 
to  snffer,  and  was  dead  in  a  few  minutes.  At  the  autopsy  the  uterus  was  observed  to 
be  considerably  distended  and  of  a  violet  colour,  and  an  enormous  quantity  of  blood 
was  effused  between  the  muscular  and  serous  layers,  so  that  the  wall  of  the  organ  was 
about  six  inches  thick;  there  was  no  extravasation,  either  in  the  abdomen  or  the  cavity 
of  the  uterus.     No  cause  was  ascribed  for  the  accident. 

Zundel  {Journal  de,  Mid.  Vet,  de  Lyon,  1861)  describes  the  case  of  a  Mare  which 
suddenly  presented  the  following  symptoms  during  pregnancy:  Anxious  countenance, 
drooping  nead,  rigidity  of  the  loins,  staggering  gait  and  lameness  of  the  left  hind  leg, 
AS  if  from  a  sprain  ;  the  respirations  36  per  minute,  and  pulse  60  and  smalL  Treat- 
ment was  of  no  avail ;  prostration  gradually  set  in,  the  animal  appeared  extremely 
Anxious,  soon  it  could  not  stand,  and  when  it  fell,  death  ensued  aJmoet  inmiediately 
without  much  agony.  There  were  never  any  symptoms  of  colic  or  discharge  of  blood 
per  vulvam.  On  examination,  a  five  months*  old  foetus  was  discovered  in  the  right 
oomu,  and  the  placenta  was  detached  nearly  throughout.  The  left  horn  was  the  seat 
of  sub-acute  inflammation,  and  its  volume  exceeded  that  of  the  right ;  an  enormoos 
blood-clot,  measuring  about  four  gallons,  occupied  this  horn  and  the  body  of  the  utema. 
The  bloodvessels  were  nearly  empty.  Zundel  asks  whether  the  lameness,  which  had 
Already  been  noted  as  a  symptom  of  metrorrhagia  by  some  German  authorities,  may 
not  be  explained  by  the  arrangement  of  the  lumbar  plexus,  which  sends  nerves  to  the 
limbs  and  the  generative  organs. 

In  a  pregnant  Mare,  Schmidt  {Annales  de  M4d,  Vet.  de  Brvxelles,  1862)  witnessed 
the  following  symptoms  :  Sudden  inappetence  ;  head  low  and  *'  beneath  the  manger ;" 
reeling  gait;  extreme  feebleness,  and  hind  limbs  widely  separated;  looking  first 
towards  one  flank,  then  the  other ;  pulse  110,  regular  but  sinking ;  heart's  beats  quite 
audible,  and  venous  pulsation  in  neck ;  mucous  membranes  very  pale,  and  the  body 
temperature  low.  Dark-coloured  blood  flowed  in  a  passive  manner  from  the  uterus. 
The  Mare  died  on  the  same  day,  and  an  autopsy  revealed  all  the  organs,  except  the 
litems,  almost  bloodless ;  that  viscus  was  found  to  be  considerably  distended  with, 
blood — nearly  two  pailsful— which  was  partly  coagulated.  It  contained,  in  addi- 
tion, a  seven  months'  foetus  surroimded  by  the  liquor,  amnii,  and  entirely  separated 
from  the  uterine  walls. 

When  there  is  no  escape  of  blood  externally,  the  diagnosis  of  this  accident 
is  most  difficult ;  but  when  the  haemorrhage  is  apparent,  then  artificial 
•deliyery  should  be  attempted,  and  the  same  treatment  adopted  as  for  post- 
j^artum  haemorrhage  (which  see). 

Abnormal  Eetextion  of  the  F<etus. 

It  was  remarked,  when  speaking  of  the  normal  period  of  gestation,  that  this 
Taried  within  considerable  limits,  and  that  the  foetus  might  remain  in  the 
uterus  for  a  comparatively  long  period  beyond  the  ordinary  time,  without 
any  serious  inconvenience  to  itself  or  its  bearer.  But  when,  from  any  special 
cause,  delivery  cannot  take  place,  then  very  grave  results  may,  and  indeed 
nearly  always,  follow. 

Cases  of  abnormal  retention  of  the  feet  us  were  observed  in  the  last  century 
by  Boutrolle  (Le  Parfaii  Bouvier,  1766),*  Gervy  (Instructions  Feterinaire^ 
Tol.  iv.,  p.  256),  and  Huzard,  senior  and  junior ;  the  latter  exhibited  to  the 
Society  of  the  Faculty  of  Medicine  of  Paris,  in  1815,  the  uterus  of  a  Sheep 
containing  a  foetus  which  had  been  there  for  three  years.     Since  that  period 

*  BoutroUe  writes :  '*  There  are  Cows  which  are  not '  open,'  that  is  to  say,  which  haTC  not  suf- 
ficient passage  for  the  calf,  which  remains  in  the  Cow  and  becomes  dried-up  like  a  ball.  The 
Cow  does  not  die  for  all  this,  if  it  is  well  cared  for ;  but  many  perish  when,  instead  of  drving-up, 
the  foBtiis  becomes  a  mass  of  corruption.  The  Cow  which  carries  its  dried-up  calf  in  the  uterua 
does  not  seek  the  Bull.  .  .  .  It  is  necessary  to  take  care  of  these  Cows  for  ten  months  or  a  jear, 
and  to  feed  them  well,  especially  when  the  culf  ilries,  for  they  eat  little  and  become  extremely 
emaciated  for  fifteen  dajs.  In  about  ten  months  or  earlier,  if  there  is  any  herbage,  these  kind  Jf 
Cows  are  put  out  to  pasture,  and  they  fatten  like  others ;  the  butchers  find  the  calf  dried  up  in  the 
calf-bag.'^ 
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the  literature  of  the  subject  has  become  very  extensive,  nearly  forty  instances 
being  recorded  in  English  veterinary  journals  alone.  AH  the  domesticated 
animals  are  exposed  to  this  abnormal  retention  of  the  foetus,  but  the  Cow 
far  more  than  any  other  creature :  the  frequency  in  this  animal  being  as 
twelve  to  one  in  the  Mare,  and  ten  to  one  in  the  ^heep. 

Symptoms  and  Terminations. — The  symptoms  at  first  are,  of  course,  those 
of  pregnancy,  until  the  period  of  normal  parturition,  or  even  during  preg- 
nancy when  abortion  is  about  to  take  place.  At  this  period  we  have  nearly  all 
the  signs  of  parturition  :  enlaiged  mammae,  swollen  vulva,  pendulous  abdo- 
men, restlessness  and  anxiety.  Then  straining  begins,  but  the  os  uteri  remains 
closed,  and  no  foetus  appears.  This  condition  may  persist  for  only  a  brief 
period,  and  be  so  little  marked  as  to  pass  unobserved  in  some  cases  ]  in  others 
it  may  continue  for  two,  three,  or  four  days,  the  expulsive  efforts  gradually 
diminishing  in  force  and  frequency  until  they  altogether  disappear.  The 
animal  then  regains  it?  ordinary  state,  and,  if  a  Cow,  the  secretion  of  milk 
^ocs  on  as  if  there  was  nothing  the  matter.  Health  may  never  be  impaired 
from  this  cause,  and  the  condition  of  the  animal  may  not  be  suspected  until, 
if  a  Cow  or  a  Slieep,  it  has  been  fattened  and  slaughtered  by  the  butcher  for 
food,  when  the  foetus  is  discovered.  It  has  been  observed  that  oestrum  does 
not  appear  in  such  animals,  as  a  rule.  The  exceptions  are  rare ;  but  Eossignol 
mentions  a  Cow  which  retained  its  fcBtus  for  twenty nseven  months,  but  which 
jet  gave  an  abundance  of  milk,  often  exhibited  oestrum,  and  went  to  the 
boll,  and  was  at  last  killed  because  it  became  too  fat ! 

In  other  instances,  after  the  ordinary  period  of  gestation  has  been  exceeded 

by  several  months,  signs  of  parturition  are  again  manifested,  and  delivery 

may  then  be  safely  accomplished,  either  without  aid,  which  is  rare,  or  by 

careful  mSinipulation ;  the  young  animal  may  even  be  bom  alive  if  too  long  a 

period  has  not  intervened  since  the  normal  time  of  delivery.*    Parturition 

in  these  cases  is  generally  difficult ;  and  the  favourable  termination  of  such  a 

condition  is  due  to  the  membranes  of  the  foetus  remaining  intact,  and  the  os 

aufficiently  contracted  and  close  to  exclude  the  atmosphere.      Even  under 

these  circumstances,  as  Saint-Cyr  points  out,  the  retention  of  the  foetus  may 

not  Itive  so  fortunate  an  ending.     Very  often,  after  fruitless  straining,  the 

4vnimal  continues  unwell  \  it  has  little  or  no  appetite,  languishes,  becomes 

feeble :  hectic  fever  appears;  it  tails  into  a  state  of  marasmus,  and  dies  after 

41  more  or  less  prolonged  period  of  misery. 

AVhen,  at  the  usual  time  of  parturition,  the  straining  of  the  animal  has 
ruptured  the  foetal  membranes  and  the  liquor  amnii  escapes,  air  at  the  same 
4ime  obtaining  access  to  the  uterine  cavity,  the  case  is  in  nearly  every 
instance  very  serious.  The  foetus  soon  perishes  and  begins  to  putrefy,  and  in 
41  short  time  the  decomposing  mass  causes  inflammation  of  the  uterus 
^(metritis),  accompanied  by  frequent  and  exceedingly  severe  straining  ;  low 

*  In  the  NewcoMtU  Journal  for  January  18,  1840,  tbere  is  the  description  of  a  calf  which  was 
4>oni  on  the  d65th  daj  (fifty-two  weeks  and  one  day).  It  was  alive  when  dropped,  but  died  soon 
«fier.     It  was  of  great  size,  though  born  without  assistance  ;  it  was  a  male. 

Strange  tu  relate,  in  the  Veterinarian  for  1850  (p.  148),  a  Mr.  Tutam,  of  Homcastle,  records 
«  case  of  abnormal  gestation  in  a  Cow  in  his  locality,  in  which  not  only  was  tlio  period  the 
aame  (fifty- two  weeks  and  a  day)»  but  the  calf  was  a  male,  as  extraordinary  in  size,  and 
excited  a  similar  degree  of  wonder,  as  the  above  !  Mr.  Tatam  saw  the  calf ;  had  he  seen  thu 
other  one  ? 

I  have  some  instances  of  300  days'  gestation,  the  calves  being  born  alive. 

In  the  Mare,  prolonged  gestation  is  aot  so  frequent,  though  it  sometimes  occurs,  the  foetus 
being  retained  a  month,  or  even  a  little  longer,  without  prejudice  to  the  foal's  existence. 
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fever  supervenes ;  a  foul-smelling  putrescent  fluid  escapes  from  the  vagina,  anif- 
the  creature  finally  succumbs  to  metritis  and  putrid  infection.  In  other  in- 
stances the  termination  is  not  so  rapid.  The  animal  remains  unhealthy ;  the 
secretion  of  milk  is  suspended;  horribly  fetid  discharges  are  passed//^  vaginam, 
containing  pus,  broken-up  decomposed  tissues,  and  even  bones  of  the  luetus ;. 
these  discharges  are  increased  by  the  straining  'which  sometimes  takes  place 
at  intervals.  In  the  meantime,  the  creature  loses  condition,  emaciation  becomes 
extreme,  and  death  ensues  from  debility  and  marasmus. 

With  the  Cow  we  may,  nevertheless,  have  a  vaginal  discharge,  due  to  the 
presence  of  a  putrefying  foetus,  and  for  a  long  time,  without  any  such  serious 
result.  Figuier,  quoted  by  Saint-Cyr,  removed  from  the  uterus  of  a  Cow  the 
entire  skeleton  of  a  foetus  which  had  been  there  for  more  than^tve  years,  with- 
out giving  rise  to  any  other  symptoms  than  a  very  disgusting  intermittent 
vaginal  dischai^e.  The  animal^quite  recovered.  Thierry  reports  the  abortion 
of  a  Cow  at  the  fifth  month  of  gestation,  and  the  retention  of  the  putrefied 
foetus  for  more  than  three  months  afterwards,  without  any  harm  ensuing ; 
Gervy  also  i-emoved  the  head  of  a  foetus  which  had  lain  in  the  uterus  of  a 
Cow  for  eighteen  months,  without  the  animal  suffering  much  inconvenience 
during  that  time.  In  the  Veterinarian  (vol.  ix.,  p.  454)  there  is  an  instance 
of  a  Cow  carrying  a  decomposing  calf  for  two  years  with  impunity ;  and 
another  (vol.  xxix.,  p.  577)  for  ten  months. 

It  is  not  the  same  with  the  Mare,  as  death  has  been  the  usual  termination ; 
but  it  would  appear  that  retention  of  the  foetus  is  very  unusual  indeed  in 
this  animal,  the  best  recorded  instances  being  one  by  Hamon,  in  which  death 
took  place  after  seventeen  months'  pregnancy ;  and  another  by  Hammond, 
when  the  same  result  followed  after  twenty-two  months. 

The  period  during  which  a  foetus  may  be  retained  in  the  uterus  varies 
from  a  few  months  to  five  years. 

We  have  mentioned  that  in  these  cases  of  retention,  the  foetus  may  live  for 
a  certain  time,  provided  the  membranes  are  not  ruptured  when  the  symptoms 
of  parturition  first  manifest  themselves  ;  it  may  even  continue  to  develop,  as 
is  evidenced  by  its  size,  its  bony  framework,  hoofs,  teeth,  etc.,  which  often 
cause  it  to  look  like  an  animal  which  has  been  bom  for  two,  four,  or  six 
months.  But  in  other  cases,  there  can  scarcely  be  a  doubt  that  the  ioeto» 
perishes  when  the  first  inefiectual  expulsive  efforts  are  made  by  the  mother, 
or  even  at  a  period  anterior  to  the  ordinary  occurrence  of  parturition  ;  as  is 
proved  by  the  absence  of  hair,  and  the  small  size  and  weight  of  the  creature ; 
while,  again,  it  may  live  for  some  hours  after  rupture  of  the  membranes, 
provided  it  can  breathe,  or  the  placental  connections  are  intact. 

In  all  cases,  as  a  rule,  if  the  air  does  not  obtain  access  to  the  uterine  cavity^ 
putrefaction  does  not  ensue ;  and  when  the  uterus  is  examined  after  death,  it 
is  found  to  be  closely  contracted  on  its  contents,  its  mucous  membrane^ 
healthy  or  slightly  ecchymosed  here  and  there,  with  the  cojtyledons  pale,, 
wasted,  and  separated  from  the  placentulce.  Sometimes  between  the  inner 
surface  of  the  uterus  and  the  chorion  there  is  a  gelatinous  mass,  which  covers- 
the  foetus  and  conceals  the  placental  cotyledons,  these  being  decayed,  spongy, 
and  sometimes  completely  destroyed.  The  liquor  amnii  has  also  been  absorbed  ; 
so  that  the  membranes  are  in  dose  contact  with  the  foetus,  and  may  even, 
have  become  adherent  to  it  in  places.  The  foetus  itself  is  dessicated  by 
absorption,  and  its  skin  is  hard  and  dry  as  if  tanned,  or  it  is  wrinkled  and 
shrivelled ;  while  the  flesh,  if  any  remains,  is  either  perfectly  white,  or  pale 
and  faded-looking  in  colour,  and  emits  a  kind  of  rancid  odour.  Other  oigana 
are  pale  and  bloodless,  and  more  or  less  undergoing  fatty  degeneration.  When 
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the Te'tcTttlon lias  eoaotinued  for  along  time,  all  the  soft  textures  may  disappear, 
and  nothing  remain  hut  the  hones  ;  in  other  instances  the  foetus  and  its  mem- 
branes become  the  seat  of  calcareous  infilt<ration,  and  constitute  what  has 
been  termed  a  lUhopcedian. 

It  is  sometimes  extraordinary  how  perfectly  a  foetus  is  protected  from  decay 
in  the  uterus.  For  instance,  in  the  Veterinary  Journal  (July,  1876),  Mr. 
Taylor  mentions  one  which  had  been  retained  for  seven  months  beyond  the 
normal  period  ;  and  yet  with  the  exception  of  absorption  of  the  eyes,  it  did 
not  present  indications  of  having  passed  more  than  a  few  days  in  excess  of 
the  usual  term  in  the  uterus. 

When  the  envelopes  have  been  ruptured,  however,  and  the  liquor  amnii 
has  escaped,  we  have  a  different  pathological  condition.  Then,  through  the 
partially  dilated  os  the  air  has  been  admitted,  and  if  immediately  before  this 
the  foetus  was  alive,  it  may  then  die  and  rapidly  submit  to  the  putrefactive 
process,  its  soft  parts  decomposing  and  macerating  and  forming  a  most  foul- 
smelling  mass ;  so  that  when  the  uterus  is  opened,  we  discover  a  grey  or  greyish- 
red  fluid  emitting  a  most  disgusting  odour,  and  containing  portions  of  matter 
resembling  adipocere,  and  perhaps  bones  which  may  yet  be  covered  by  soft 
parts  and  held  together  by  ligaments,  or  entirely  disunited  and  decaying. 
The  uterus  itself  shows  evidence,  in  the  majority  of  cases,  of  chronic  metritis  ; 
sometimes  abscesses  have  been  formed  in  its  t-exture,  or  it  has  become  adherent 
to  other  organs — as  the  intestine,  or  tissues — ^as  the  abdominal  walls,  with 
"which  it  has  established  fistulous  communications,  and  through  which  por- 
tions or  the  whole  of  the  foetus  may  be  passed. 

Causbb. — ^Various  causes  have  been  assigned  for  the  retention  of  the  foetus, 
several  of  which  are  no  doubt  quite  sufficient  to  offer  an  obstacle  to  normal 
parturition.  Among  these  causes  may  be  cited  :  a  diminution  or  loss  of  con- 
tractile power  in  the  uterus  itself  to  expel  its  contents,  and  the  absence  of  as- 
sistance when  attempts  are  made ;  adhesions  of  an  unusual  character  between 
the  uterus  and  placenta ;  malposition  of  the  foetus ;  displacement  of  the 
uterus ;  deformed  pelvis ;  fibrous  induration  or  spasmodic  contraction  of  the 
xervix  uteri ;  torsion  of  the  uterus,  or  adhesion  of  its  ligaments,  etc. 

The  following  cases  are  given  as  examples. 

Mr.  Cftrtwright  ( VeUrinariarij  vol.  x.,  p.  243)  refers  to  a  Cow  that  wai  at  full  time  of 
^calving  in  May,  and  showed  signs  of  parturition,  the  udder  being  of  great  size,  and  two 
of  the  feet  of  the  foetus  being  seen  in  the  vagina.  As  the  animiQ  could  not  be  assisted 
just  then,  a  day  or  two  was  allowed  to  elapse,  when  exhibiting  no  signs  of  uneasiness 
a  further  interval  ensued.  But  no  indication  of  calving  was  again  noticed,  the  Ck>w 
only  moaning  for  a  few  days.  Four  or  five  days  afterwards  she  was  milked,  though 
the  yield  was  scanty  at  first,  and  only  became  moderately  plentiful  at  a  later  period. 
It  was  sold  in  October,  though  it  had  not  appeared  to  be  quite  well  for  some  time  after 
the  pro[ABr  period  of  calving  had  passed,  and  there  was  no  oestrum.  At  first  the  abdo- 
men was  very  large,  and  then  gradually  subsided.   The  calf  could  be  felt  all  the  time. 

The  same  excellent  observer  relates  ( Veterinarian^  voL  xi.,  p.  16)  that  a  farmer,  at 
ahearinc  time,  discovered  that  one  of  his  Sheep,  a  fine  four-year-old  Cheshire  Ewe,  had 
not  lambed,  and  that  the  foetus  was  "coming  out  at  the  bottom  of  the  belly."  Mr. 
Cartwright's  examination  revealed  the  existence  of  an  opening  at  the  umbilicus,  suffi- 
cient to  admit  two  or  three  fingers,  from  which  hung  a  little  hair,  and  matter  oozed. 
The  foetus  could  be  distinctly  felt  at  the  lower  part  of  the  abdomen,  and  seemed  hard. 
Many  pieces  of  hair  and  skin,  also  one  fore  leg  as  high  as  the  shoulder,  and  a  portion 
of  another  limb,  were  removed.  No  more  could  then  be  ^ot  through.  Tlie  wound 
graduiJly  closed,  and  the  animal  improved  in  condition  until  about  six  months  after- 
wards»  when,  being  exposed  to  much  wet  weather,  it  began  to  decline,  and  it  was 
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deemed  advisable  to  send  it  to  the  batcher.  The  abdominal  wall  in  the  region  of  the 
wound  was  thickened,  and  portions  of  bones  projected  from  and  pressed  around  the 
orifice,  which  was  the  width  of  a  finger.  The  vagina  and  os  uteri  were  pervious  sad 
natural ;  but  in  front  of  the  cervix  the  uterus,  for  a  foot  in  length,  was  no  thicker  than 
a  thin  pipe  stem,  and  very  similar  in  appearance  and  structure  to  one  of  the  ureters ; 
it  would  only  admit  a  probe.  Then  it  became  wider  and  more  muscular,  and  divided 
into  two  passages,  in  which  were  contained  a  few  small  bones.  From  this  part  the 
body  of  the  uterus  expanded  to  half  the  size  of  a  man's  head  (the  two  short  cavities 
opening  into  it),  and  was  attached  anteriorly  to  the  diaphragm,  and  laterally  to  the 
abdomen,  for  several  inches  around  in  every  direction  ;  it  contained  the  remains  of  a 
fine  foetus,  now  reduced  in  a  great  measure  merely  to  bones  and  a  little  putrid  matter. 
The  sac  thus  formed  by  a  part  of  the  uterus  was,  inside,  in  an  apparently  dinfasfd 
state,  being  necessarily  of  a  darkish  colour  in  consequence  of  the  uterus  firmly  clasp- 
ing the  bones,  and  becoming  injured  by  their  rough  projections,  as  it  was  completely 
wedged  full.  There  were  attachments  formed  on  its  peritoneal  layer  with  the  small 
intestines  and  thin  mesentery,  but  they  were  sound.  The  Ewe  should  have  lambed 
two  years  previously,  at  which  time  it  showed  uneasiness.  The  owner  thought  it 
would  have  done  so  had  it  been  assisted. 

M.  Caillier  {Recueil  de  Med.  VSUrinaire,  IS47,  p.  690)  was  called  to  attend  a  seven- 
year-old  Mare,  which  had  been  put  to  a  stallion  Ass.  The  animal's  abdomen  was  very 
large  and  pendulous,  there  was  loss  of  appetite,  the  surface  of  the  body  was  cold  and 
skin  unhealthy,  membranes  pallid,  frequent  yawnings,*  often  looking  back  at  flank, 
head  continually  agitated,  sinking  of  hind  (quarters,  and  unsteady  gait.  The  foetus 
appeared  to  be  dead.  The  Mare  had  been  ill  for  two  days,  though  it  had  not  been 
exposed  to  anything  likely  to  cause  abortion ;  its  period  of  gestation  had  expired,  and 
the  movements  of  the  foetus  had  been  lately  observed.  On  the  previous  evening  the 
usual  signs  of  approaching  parturition  were  noted ;  there  were  expulsive  efforts^  » 
discharge  of  glairy  matter,  considerable  dilatation  of  the  vulva,  filling  of  the  udder, 
and  sinking  of  the  abdomen.  An  exploration  per  vagtnam  discovered  the  cervix  uteri 
to  be  rigid  and  the  os  completely  dosed,  which  gave  rise  to  a  suspicion  of  the  existence 
of  scirrhus.  Three  days  afterwards  glairjr  discharges  had  been  passed,  but  the  udder 
and  abdomen  appeared  to  be  diminished  in  size.  Another  examination  proved  that 
the  index  finger  could  not  be  introduced  into  the  uterus,  but  was  opposed  by  a  hard 
tumour.  The  owner  not  assenting  to  an  operation  for  tiie  relief  of  the  Mare,  aflhirs 
were  left  to  take  their  course  ;  for  two  months  there  was  no  amendment ;  ti^en  the 
animal  was  put  to  pasture,  when  improvement  began,  and  on  the  return  of  the  season 
it  was  put  SIX  times  to  a  Horse.  Ten  days  afterwards  it  died.  Examined  immediatelT 
after  death,  the  uterus  was  found  to  be  a  hard  voluminous  mass,  which,  when  openei!, 
was  discovered  to  contain  the  body  of  a  well-formed  mule  in  a  perfect  state  of  preserva- 
tion, the  hair  even  being  quite  firm.  The  nose  was  fixed  in  the  os,  and  it  had  become 
elongated  and  the  nas^  cavities  obliterated.  There  was  nothing  unusual  about  the 
uterus  itself  or  the  membranes,  except  at  the  cervix,  the  texture  of  which  was 
yellow,  swollen,  and  scirrhus,  and  so  hard  that  it  was  with  difficulty  cut.  The 
Mare  had  gone  twenty-three  months  with  foal,  and  the  retention  was  due  to  the 
diseased  condition  of  the  cervix  uteri. 

At  the  Obstetrical  Society  of  Edinburgh,  in  1872,  the  mummified  foetus  of  a  Cow 
was  exhibited;  it  had  been  expelled,  without  any  efibrt,  two  years  and  three  and  a  half 
months  dPter  insemination.  In  July,  1865,  this  Cow,  which  was  of  a  celebrated  breed, 
was  put  to  the  Bull ;  but  in  December  it  was  attacked  with  the  rinderpest,  when  no 
doubt  the  foetus  died,  though  the  mother  recovered.  There  were  no  signs  of  labour 
when  the  foetus  perished,  nor  yet  at  the  ordinary  period  of  parturition.  The 
animal  was  fed  for  the  butcher,  and  on  October  18,  1867,  in  the  course  of  the  extreme 
fattening  which  it  underwent,  the  almost  forgotten  pregnancy  was  brought  to  recol- 
lection by  the  expulsion,  probably  due  to  the  accumulation  of  fat  in  the  omentum  and 
elsewhere,  of  the  lithopaedian. 

In  the  VeUrinarian  (vol.  xli.,  p.  88)  Mr.  Wilson  describes  a  ease  of  what  he  design 
nates  "retention  of  a  foetus"  in  a  Cow,  which  was  evidently  some  time  beyond  the 
usual  period  of  parturition.  On  being  killed  and  opened,  all  the  viscera  of  tiie  pelvis 
and  posterior  part  of  the  abdomen  were  observed  to  be  bound  up  en  masse  bv  more  or 
less  thin,  transparent,  and  loose  tissue.  Removing  this,  the  left  tibia,  fibula,  and 
patella  of  a  foetus  were  found  within  a  double  of  the  intestine.  The  bones  were  folly 
formed,  but  black,  and  matted  with  short  hair.  The  intestine  of  the  Cow  presented 
no  morbid  appearances,  but  the  contents  were  liquid  at  that  part  only.  The  animal 
had  been  attacked  with  transient  diarrhoea  three  days  previously.  The  body  of  the 
uterus  was  afiected  with  anasarca,  and  in  the  cavity  of  the  organ  was  another  lot  of 
bones  of  the  same  appearance  as  the  others.    The  cotyledons  were  entirely  absorbed. 
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iDiJ  the  texture  of  the  w>lU  wu  like  bMil  leather.  There  were  three  diitinct  tnbnlu* 
puuRea  between  the  fnndni  of  the  or«ta  and  the  colon,  the  Urseet  of  which  waa  not 
leu  tbui  three  iaches  in  diameter,  ana  through  this  the  bones  in  the  inteatine  most 
hive  pused.  The  Fallopian  tubes  appeared  to  constitute  two  of  these  ducta.  Tha 
ctrvi^i  uteri  waa  cartilaginous,  and  no  oi  could  be  fonnd. 

A  very  interesting  case  is  recorded  in  the  VfUrinarian  (vol.  ilii.,  p.  391)  of  a  Cow 
■hich  had  aborted  towards  Chriatmaa,  186B,  and  until  the  following  May  had  been  in 
thriving  condition  :  when  in  that  month  it  began  to  lose  appetite,  and  commenced  to 
etnun.  Then  the  vagina  became  discoloured,  and  a  peculiar  offensive  discharge  flowed 
irom  it.  On  eiamination  per  rtetum  nothing  could  be  discovered,  bat  on  exploring 
the  generative  organs  it  was  found  that  the  os  uteri  would  admit  the  index  linger,  and 
that  the  discharge,  which  waaf^cal  in  character,  was  proceeding  from  the  uterus;  hence 
it  vu  inrniised  that  the  irritation  and  straining  at  the  commencement  of  the  animal's 
illness,  might  he  accoonted  for  by  the  large  qaautity  of  fnculent  matter  escaping  by 
the  vagina.  The  diagnosis  was  that  a  commnoicatinn  existed  between  the  utems 
iDd  bowels,  probably  as  the  reanlt  of  abscess.  The  Cow  was  destroyed,  and  on  catting 
down  on  what  appeared  to  be  an  enlarged  portion  of  intestines,  some  of  the  bones  ot 
1  aii  were  come  upon ;  it  was  also  noted  that  several  communications  existed  between 
the  cCema  and  bowels.  The  uterua  appeared  to  possess  three,  instead  of  two,  cornua  ; 
Slid  iu  one  of  these,  and  partly  covered  by  a  thick  layer  of  the  mucous  membrane, 
aeversl  bones  of  a  ftxtns,  including  some  belonging  to  the  bead,  were  found.  An  ad- 
hesion existed  on  the  outer  side  of  the  cavity  containing  the  fcctal  remains,  and  the 
peritoneat  auHace  of  the  inteatines.  The  continuous  pressure  of  the  sacculated  bones 
hul  led  to  the  production  of  fistulous  o]>enings  into  the  bowels,  through  which,  ap- 


Tke^tiient. — The  treatment  of  fcetal  tetentiou  must  greatly  depend  npon 
ciTcnmatances.  When  the  owner  of  an  animal  that  has  reached  the  tenni- 
DntJon  of  fEcatation  and  begins  to  be  in  labour,  perceives  that  the  efibrto  are 
weak  and  irregular,  and  not  sustained,  so  that  birth  does  not  take  place  after 
tirenty-four,  thirty-aix,  or  forty- eight  hours,  and  even  when  the  symptoms  of 
colic  are  slight  and  the  condition  of  the  creature  otherwise  satisfactory,  the 
attendance  of  the  veterinary  surgeon  should  not  be  delayed.  The  latter  wiU 
inform  himself  as  to  the  history  of  the  case,  and  also  its  present  conditioa 
by  careful  external  examination  and  internal  exploration.  By  the  latter  he  will 
itscertaiD,  in  all  probability,  the  character  of  the  olwtacle  to  parturition,  and 
be  iu  a  position  to  decide  whether  delay  is  necessary,  or  if  he  is  to  promote 
immediate  delivery.  In  some  instances  it  will  be  difficult  to  arrive  at  a  de- 
cision. Some  practitioners  of  note  recommend  abstention  from  interference, 
and  the  adoption  of  expectant  treatment,  so  long  as  the  os  is  not  sufficiently 
dilated  or  the-  foetal  membranes  are  not  ruptured;  and  they  insist  on  this 
course,  even  when  there  is  a  material  obstacle  present — such  as  torsion  of 
the  Dlerus  or  degeneration  of  the  cervix — which  renders  spontaneous  or 
natural  delivery  impossible. 

This  treatment  is  based  on  the  relative  innocuousness  of  the  fcctna  in  tha 
nleroB,  even  for  a  very  long  period,  so  long  as  the  liquor  amnii  has  not 
escaped  and  the  air  has  not  penetrated.  This  course  is  do  doubt  most 
judicious  in  some  cases,  and  is  followed  by  successful  results.  All  that  has 
to  be  done  it  to  keep  the  animal  very  quiet,  in  a  darkened  place  if  possible, 
and  to  administer  opium  or  chloral  in  full  doses,  both  in  draught  and  enema 
if  need  be. 

But  Saint-Cyr  is  of  opinion  that  in  the  majority  of  cases,  if  not  in  all,  it  is 
more  preferable  to  resort  to  active  measures.  The  expectant  method,  he  says, 
WW  all  very  welj  when  art  found  itself  disarmed  in  the  face  of  certain  acci- 
dents, RUch  as  torsion  of  the  cervix,  which  rendered  spontaneous  delivery 
impossible ;  bnt  it  cannot  be  urgently  insisted  upon  now,  when  we  are  in 
pouession  of  methods  which  enable  us  to  overcome  these  accidents.    There- 
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fore  he  thinks  that,  as  a  nile,  it  is  the  duty  of  the  obstetrist  to  terminate  as 
«oon  as  possible  the  act  of  parturition,  when  it  has  once  commenced.  In 
compliance  with  this  advice,  the  veterinarian,  after  informing  himself  as  to  the 
nature  of  the  obstacle  opposed  to  delivery,  should  act  according  to  the  rules 
applicable  to  each  particular  case — ^rules  which  will  be  alluded  to  hereafter. 

When  the  membranes  are  ruptured,  then  delay  may  be  out  of  the  question, 
and  intervention  might  require  to  be  prompt,  if  serious  consequences  are  to 
bo  averted.  Attempts  to  effect  speedy  delivery  should  be  resorted  to  at  once, 
in  the  majority  of  cases,  if  not  in  alL  Nevertheless,  even  here  we  find 
excellent  practitioners  recommending  abstention,  at  least  for  some  hours, 
According  to  circumstances.  For  instance,  Dupont,  of  Bordeaux  {Ardwoes 
FelerinaireSf  June,  1876),  a  good  authority,  does  not  at  all  agree  with  the 
generally  received  opinion  that  death  of  the  fcstus  must  necessarily  immedi- 
ately follow  rupture  of  the  membranes,  as  he  has  met  with  many  cases  in 
which  it  has  lived  for  a  long  interval — twenty-four  to  thirty-six  hours — after 
the  escape  of  the  liquor  amnii ;  and  he  does  not  hesitate  to  affirm  that  re- 
spiration commences  with,  and  is  continued  after,  the  evacuation  of  this  fluid, 
especially  if  the  young  creature  is  in  a  natural  position — ^the  fore-limbs  and 
nose  in  the  os.  He  will  not  say  so  much  for  all  the  positions  of  the  fuetus, 
though  he  has  effected  delivery  in  them  fifteen  to  twenty  hours  after 
escape  of  the  liquor,  and  the  creature  has  respired  and  lived.  He  thinks 
that  the  popular  opinion  Lb  due  to  the  fact,  that  the  attention  of  the  obstetrist 
IS  solely  directed  to  preserving  the  life  of  the  mother,  and  that  the  foetus 
is  killed  through  the  violent  compression  it  sustains  in  a  narrow  pelvis, 
from  the  powerful  contractions  of  the  uterus,  without  the  intervention  of 
other  causes. 

When  some  time — days,  for  instance — has  elapsed  since  this  stage  in  par- 
turition was  reached,  and  labour  has  completely  subsided,  the  case  is  difficult, 
and  it  will  again  depend  upon  circumstances  whether  expectant  or  active 
treatment  shall  be  adopted.  An  exploration  should  certainly  be  made,  and 
if  it  can  be  ascertained  that  the  membranes  are  not  ruptured,  while  there  is 
no  straining  and  the  condition  of  the  animal  is  satisfactory,  then  it  will  be 
advisable  to  wait  until  indications  of  labour  are  once  more  manifested.  If 
the  state  of  the  animal  is  not  so  favourable,  and  delivery  is  decided  upon ; 
should  the  os  be  impermeable,  or  not  sufficiently /Ulated  to  allow  the  passage 
of  the  foetus,  then  it  must  be  opened  either  by  careful  manipulation,  uterine 
douches,  the  uterine  dilating  bi^,  or  other  modes  which  wiU  be  alluded  to 
when  treating  of  dystokia. 

*  When  a  long  period  has  intervened,  and  the  general  and  local  disturbance 
in  the  animal  necessitates  active  interference  on  the  part  of  the  veterinary  ob- 
stetrist, then  of  course  the  first  and  most  urgent  indication  is  to  remove  the 
cause — the  putrefying  foetus — from  the  uterus.  When  the  os  is  not  sufficiently 
open  to  admit  the  hand  and  the  withdrawal  of  the  foetus,  then  the  case  is  one 
•of  difficult  labour,  complicated  by  the  death  of  the  foetus  and  its  state  of  decom- 
position. If  the  OS  should  chance  to  be  contracted,  it  must  either  be  dilated 
by  the  means  we  have  named,  or  if  these  do  not  succeed  (though  they  often 
do)  then  the  cervix  must  be  incised.  In  very  exceptional  cases,  gastro- 
hysterotomy  has  to  be  performed  if  the  foetus  or  its  remains  are  to  be  got  rid 
of;  and  in  some  instances,  owing  to  the  emphysematous  condition  of  the 
foetus,  its  shape  or  size,  or  the  deformity  of  the  genital  passages  of  the  mother, 
embryotomy  is  called  for. 

When  the  uterus  is  emptied  of  all  the  matters,  solid  and  fluid,  it  contains, 
ft  may  bo  thoroughly  cleansed  by  repeated  injections  or  washings   with 
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tepid  water,  and  finally  with  some  anti-putrescent  fluid — weak  eolations  of 
chloral,  or  carbolic  or  salicylic  acids.  General  treatment  may  also  be  neces- 
sary, and  this  must  be  regulated  according  to  the  indications.  In  all  the 
manipulative  operations  subsequent  to  delivery,  it  will  generally  be  found 
that  care  and  patience,  and,  above  all  things,  an  absence  of  undue  haste,  are 
commendable,  and  particularly  with  regard  to  the  removal  of  the  membranes, 
especially  in  primiparse.  The  danger  of  septic  infection  may  be  largely 
averted  by  intravaginal  emollient  douches,  and  serious  consequences  may 
of2»n  be  avoided  by  abstaining  from  premature  and  violent  interference. 

When  portions  of  the  foetus  are  expelled  through  fistulous  openings,  even 
then  sui^cal  interference  might  be  successfully  invoked. 

Abortion. 

When  pregnancy  is  interrupted  by  the  expulsion  of  the  ovum,  or  of  th& 
foetus  at  a  stage  when  this  has  not  attained  sufficient  development  to  liv& 
external  to  its  parent,  abortion  {partus  immaturus)  is  said  to  occur.  But  when 
the  foetus  is  expelled  before  the  ordinary  period  for  parturition,  yet  with  all 
its  organs  sufficiently  perfected  to  enable  it  to  exist  for  at  least  some  time  in 
the  external  world,  this  is  designated  premature  birth  (partus  proematurus). 
In  the  first  instance,  the  young  creature  is  either  dead  when  expelled  from 
the  uterus,  or  dies  immediately  afterwards ;  and  in  the  second,  it  may  be 
weakly  and  immature,  and  succumb  after  a  variable  period ;  or  it  may  con- 
tinue to  live  and  thrive.  In  practice,  there  is  no  accurately  defined  limit 
between  abortion  and  premature  birth,  and  especially  when  the  latter  has 
been  brought  about  by  some  of  the  causes  which  produce  the  former. 

Abortion  may  be  said  to  take  place  in  solipeds,  when  the  foetus  is  expelled 
forty  days  before  the  normal  period  ;  in  the  bovine  species,  thirty-five  days  ; 
in  the  Sheep  and  Goat,  twenty  days  ;  in  the  Pig,  fifteen  days ;  and  with  the 
Bitch  and  Cat,  seven  days.  Saint-Cyr  says  that  it  may  be  acknowledged 
that  abortion  has  taken  place,  when  the  foetus  is  expelled  in  tbe  Mare  before 
the  300th  day  of  gestation,  in  the  Cow  before  the  200th,  in  the  Sheep  be- 
fore the  140th,  and  in  the  Pig  before  the  100th  day. 

There  is  not  the  same  tendency  or  readiness  in  all  the  domesticated  animals 
to  abort  The  Bitch  and  Cat  rarely  do  so,  even  after  serious  injuries ;  and 
the  Pig  retains  its  foetuses  almost  as  tenaciously ;  but  the  Sheep  and  Goat 
are  rather  liable  to  this  accident.  The  Cow  and  Mare,  but  more  especially 
the  former,  most  frequently  lose  their  foetus.  In  what  proportion  abortions 
occur  is  not  ascertainable  from  any  documentary  evidence.  For  the  Cow, 
Baumeister  and  Rueff  state  that  in  France,  in  a  dairy  containing  Durham 
Cows,  and  numbering  100  pregnancies,  there  were  17  abortions;  and  at 
Hobenheim,  from  a  register  kept  for  thirty  years,  it  appears  that  one-fifth  of 
the  Cows  aborted.  Among  5864  Sheep  of  various  breeds  at  the  same  estab- 
lishment, there  were  only  26  abortions,  or  0*433  per  cent. 

Abortion  may  occur  at  any  period  of  gestation  within  the  limits  above 
named,  though  it  is  much  more  frequent  during  the  first  than  the  second 
half  of  pregnancy,  and  especially  with  the  Mare.  When  this  accident  occurs 
at  a  very  early  stage^  it  may  produce  no  appreciable  disturbance  of  health  in 
the  female,  and  the  ovum  escapes  intact,  and  often  unperceived.  The  acci- 
dent is  more  serious  when  it  happens  at  a  late  period  ;  as  it  then  not  only 
eaoses  the  loss  of  the  young  animal,  but  may  compromise  the  existence  or 
value  of  the  mother. 

Abortion  may  be  either  sporadic^  or  enzootic  or  epizootic.  When  cases  occur 
here  and  there  over  a  wide  extent  of  country,  without  any  relationship  as 
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to  causation,  they  are  sporadic  or  accidental  abortioDS ;  and  though  they 
must  be  reckoned  as  losses,  yet  they  rarely  attract  much  attention  from  the 
damage  they  inflict,  and  because  of  their  isolated,  and  by  no  means  unusual, 
occurrence.  But  when,  on  the  contrary,  the  pregnant  animals — say  Cows, 
Ewes,  or  Mares — on  a  farm,  in  a  village,  or  over  a  large  district  or  conntiy, 
miscarry  in  large  numbers,  and  the  mishap  is  evidently  due  to  the  same 
cause  or  causes,  then  it  is  indeed  a  grave  misfortune,  as  it  entails  serious 
damage — present  and  prospective — to  the  interests  of  agriculture.  This  is 
enzootic  or  epizootic  abortion  :  an  occurrence  far  irom  uncommon,  and  the 
etiology  of  which  has  attracted  the  attention  of  the  most  distinguished 
European  veterinarians  for  many  years. 

Sporadic  Abortion. 

Causes. — ^The  causes  of  sporadic  abortion  are  very  numerous;  they  may  act 
either  directly  or  indirectly,  and  produce  their  effects  in  an  evident  or  an 
obscure  manner.     They  may  bo  ranged  as  external  or  internal, 

1.  External  Causes. — Atmospherical  influences,  bad  weather,  or  irregular 
seasons,  have  been  cited  as  causing  abortion.  There  can  be  no  doubt  what- 
ever that  cold,  and  especially  when  suddenly  applied  to  the  skin,  may  pro- 
duce this  result,  and  hence  it  is  that  the  abrupt  setting  in  of  cold  weather  is 
often  marked  by  miscarriages  among  animals  exposed  to  it.  Many  observers 
have  noted  that  the  continued  and  severe  cold  of  winter  is  far  less  frequently 
productive  of  abortions  than  when  one  cold  wet,  or  frosty  night  in  autumn 
succeeds  a  fine  warm  day.  Cold  rain  is  sometimes  very  damaging  in  this 
respect. 

With  regard  to  food  and  ingesta  in  general,  there  can  be  no  doubt  that  here 
we  often  have  an  undoubted  cause.  Food  of  bad  quality,  indigestible,  or 
containing  injurious  ingredients,  is  well  known  to  be  dangerous.  After  un- 
iiEivourable  seasons,  when  forage  has  not  been  well  dried  and  made,  abortions 
are  far  from  uncommon.  Indigestible  food,  or  that  which  has  a  tendency  to 
•collect  or  ferment  in  the  stomach,  may,  by  exerting  pressure  on  the  uterus, 
produce  this  accident*  On  the  other  hand,  too  great  an  abundance  of  easily- 
digested  and  stimulating  food,  by  inducing  plethora,  and  consequent  conges- 
tion of  the  uterus  and  loosening  of  the  placentae,  has  been  set  down  as  another 
•cause.  Frozen  food  or  water,  when  taken  in  immoderate  quantity,  and  especially 
if  the  digestive  organs  are  nearly  empty,  as  well  as  forage  or  herbage  covered 
with  snow  or  frost,  are  also  iiyurious  in  this  respect  to  all  the  larger  animals 
when  pregnant,  and  abortion  often  follows  immediately,  t  Filthy  putrid  water 

*  Delwart  has  ^Ten  n  good  illastnitinn  of  this.     "  For  twentj  yean  all  the  Cows  in  a  hsrd 
'Of  thirty  aborted  each  year,  and  if  by  chance  one  calf  reached  its  term,  it  was  ao  puny  and  de- 
formed that  it  died  in  a  few  days  after  birth.     The  cause  of  these  abortions  appeared  to  me  tolie 
in  the  too  lar^e  quantity  of  grains  and  balls  of  cereals  with  which  the  animals  were  fed ;  the 
rumen  and  second  compartment  of  the  stomach  formed  a  compact  mass  which  weighed  on  the 
fcetus,  prerented  its  deTelopment,  and  ended  by  killing  it.     These  Cows  were  put  under  oar 
•care,  and  submitted  to  a  different  kind  of  alimentation ;  mots  replaced  the  innutritiotts  food  pre- 
Tiously  given,  and  which  gave  rise  to  permanent  indigestion.     This  regime  ute  seconded  hj  the 
■sdmiotstration  of  a  decoction  of  linseed,  five  or  six  bucketfuls  in  the  day,  and  a  draught  of  a 
(pound  of  sodium  sulphate  to  esch  Cow.     .     .     .    Sucoees  was  complete ;  the  destructive  seoorge 
entireljr  disappeared,  and  twenty-eight  healthy  calves  were  born  at  the  proper  time." 

f  Saint-Cyr  mentions  that  Oell^  iias  witnessed  nearly  one-fiOh  of  a  flocc  of  Sheep  abort  ini' 
*mediately  after  drinking  from  a  pond,  the  ice  on  which  bad  to  be  broken  to  water  them.  Andoy  I 
'reports  an  exactly  similar  occurrence ;  and  Delorme.  who  has  also  observed  analogous  scddcnii. 
adds  that  they  are  most  likely  to  hsppen  when  the  Sheep  have  been  deprived  of  water  for  aevenl 
•da^s.  Huvellier  mentions  a  rich  graiier  of  Merlerault  who  owned  ten  brood  Mares,  one  half  of 
'which  aborted  every  year,  because  they  were  sent  three  times  a  day  to  drink  cold  water.  OfteD, 
{After  quenching  their  thirst,  they  trembled,  were  seised  with  colic,  and  aborted.  The  Hpme 
"was  changed ;  the  Mares  reccirca  water  at  morning  and  mid-day  in  the  stable,  a  handful  of  nta 
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has  also  very  frequently  a  pernicious  influence  on  gestation.  Some  plants — 
such  as  the  horse-tails  (EquiseiaMe)^  sedges  {Cyperacece)^  etc. — and  the  leaves 
of  heet-root,  readily  induce  abortion,  according  to  several  authorities.  Eue, 
savin,  ergot  of  rye,  and  other  ecbolics  will,  of  course,  cause  expulsion  of  the 
foetus  more  or  less  readily ;  and  toxical  substances,  such  as  cantharides,  which 
act  upon  the  uterus,  wiU  do  the  same.  Purgatives,  especially  those  of  a  drastic 
kind,  are  a  fertile  cause ;  and  opium,  digitalis,  and  some  other  drugs  have  to 
be  administered  with  cautioiL  Food  or  herbage  altered  by  the  presence  of 
<:Typtogamic  vegetation,  has  long  been  known  to  cause  abortion.  Ergotised 
grasses  and  grains  have  often  produced  wide-spread  losses  from  this  a(y)ident.* 

Excessive  muscular  exertion  and  unusual  travelling,  and  especially  if  there 
is  a  predisposition  to  abortion,  la  very  likely  to  produce  it ;  if  the  exertion  is 
fiudden  and  severe,  or  eveYi  moderate,  but  coming  after  a  long  period  of  rest, 
it  is  all  the  more  certain.  Contusions  to  the  abdomen  by  kicks  or  falls,  or 
squeezing  through  a  narrow  doorway  or  passage,  railway  or  steam-boat  tra- 
velling, blows  and  shocks,  keeping  the  animals  in  stalls  with  very  inclined 
floors,  are  all  so  many  causes.  A  case  came  under  my  observation  recently, 
of  a  little  Bitch,  extremely  fett,  which  aborted  at  a  late  period  of  gestation, 
through  frequently  ascending  and  descending  a  steep  staircase. 

Access  of  the  niale  not  unfrequently  produces  a  miscarriage ;  and  explora- 
tion per  vaginam  by  the  expert,  has  also  been  blamed,  as  well  as  surgical 
operations  performed  on  pregnant  animals — bleeding,  for  instance,  or  throwing 
an  animal  down  to  be  operated  upon.t 

Carrying  a  rider,  in  the  case  of  the  Mare,  and  especially  if  spurs  are  used, 
is  attended  with  much  risk. 

Excitement,  fear,^  sudden  surprise,  or  anger,  are  also  causes.  Heavy  thun- 
der has  sometimes  been  serious  in  this  way ;  and  the  fear  produced  by  Dogs 
leads  sometimes  to  heavy  losses  among  Sheep — foxhounds  running  near  or 
among  pregnant  Cattle  or  Sheep  often  cause  considerable  damage,  especially 
among  nervous  animals. 

Certain  odours  are  said  to  cause  abortion,  and  contagion  is  supposed  to 
play  an  active  part 

2.  Internal  Causes, — ^Badly-fed  and  neglected  animals  sometimes  miscarry, 

lieio^  pat  in  the  water  ;  and  only  in  the  evening  were  thej  allowed  to  be  watered  outaide,  after 
the  fti^le-doora  had  been  opened  for  an  hoar.  The  abortiona  ceased.  Flandrin  relatca  timilar 
aecidentt  ooeurring  to  the  Xarea  belonging  to  the  Prince  of  Cocd^,  and  from  the  same  cause. 

*  The  Veterinary  Journal  (vol.  i.,  p.  4^)  alludes  to  an  occurrence  of  this  kind  in  New  Zea- 
land in  1875.  It  appears  that  this  accident  was  comparatirely  rare  in  that  colonj  until  the  in- 
trodoetion  of  rye-grass  on  the  pastures,  after  which  it  was  common,  and  a  cause  of  great  loss 
when  the  rje  became  ergotised.  The  same  journal  (vol.  ii.,  p.  61)  contains  an  account  of  serious 
sbortions  among  Mares  in  Oermanj,  due  to  rust  {Triehohati*  mhUio)  on  the  straw  on  which 
thej  were  fed.  In  Jnimal  Plagnei  (London,  1871)  many  interesting  notices  are  given  of  simi- 
lar oeeurrencea. 

Haselbach  reports  that  in  a  eow-shed  where  maise  infested  with  its  parasitic  fungus  {Ustilago 
naliit)  was  given  to  the  cattle,  eleven  aborted  within  eight  days.  The  food  was  changed  at 
once,  and  the  other  Cows  escaped  the  accident.  A  certain  quantity  was  adminbtered  to  two 
pregnant  Bitches,  and  they  botii  expelled  their  young. 

t  Ph>fessor  Bouley  performed  the  operation  of  castration  on  three  pregnant  Cows ;  they  aborted 
in  two  days  after,  and  one  died.  Nevertheless,  Chanel  has  seen  a  castrator  operate  on  a  Sow 
aboat  two  months  pregnant  Three  foetuses,  the  sise  of  the  middle  finger,  were  removed  with  the 
portion  of  eomu  in  which  they  were  contained.  The  poor  beast  lost  much  blood,  and  was  very 
ill  for  nx  or  seven  days ;  yet  in  more  than  two  months  afterwards  it  brought  forth  five  young 
pi(Ef,  which  it  suckled. 

t  The  Cat  rarely  aborts,  and  instances  are  on  record  in  which  they  have  fallen  from  a  con- 
siderable heieht  without  this  accident  occurring.  Nevertheless,  they  are  liable  to  miscarir,  and 
*  friend  who  uvea  near  Chatham  had  a  favourite  Cat  heavy  in  kitten,  that  aborted  immediately 
«fter  being  puTaued  by  a  strange  Dog,  which,  however,  did  not  seise  it.  The  accident  in  this 
€Me  wu  evidently  due  to  fear. 
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hut  not  nearly  so  frequently,  perhaps,  an  those  in  the  opposite  condition  and 
extremely  fat.  It  is  generally  admitted  that  with  some  animals  there  is  a 
special  predisposition  to  ahort,  and  that  a  Tery  trifling  cause,  and' sometimes 
no  appreciable  cause  at  all,  will  induce  this  accident ;  while  other  animals 
never  lose  their  foetus,  though  exposed  to  the  influence  of  apparently  most 
powerful  causes.  This  predisposition  is  not  manifest  externally,  and  some- 
times it  disappears  as  age  advances. 

A  more  constant  and  potent  cause,  however,  is  to  he  found  in  the  presence 
of  grave  diseases,  and  especially  those  which  affect  the  system  generally,  pro- 
ducing iDore  or  less  derangement  of  all  the  functions.  The  various  serious 
epizootic  maladies,  enteritis,  and  all  those  abdominal  disorders  which  give  rise 
to  restlessness,  tympanitis,  cough,  and  those  diseases  which  induce  cough— as 
bronchitis,  pneumonia,  asthma,  etc. — pleurisy  and  other  affections  and  iDJnries 
accompanied  by  great  pain ;  as  well  as  nervous  or  convulsive  derangements— 
such  as  tetanus,  epilepsy,  vertigo,  etc.,  are  all  set  down  as  causes.  Disease 
of  the  uterus  will,  of  course,  be  very  likely  to  lead  to  the  premature  expulsion 
of  the  ovum  or  foetus.  Metritis,  abnormal  conditions  of  its  mucous  mem- 
brane, as  well  as  new  formations — such  as  fibroid  and  carcinoma,  and  other 
alterations  by  which  the  enlargement  of  the  organ  is  hindered — as  enormons 
tumours  in  the  abdomen,  ovarian  dropsy,  etc. — will  predispose'  to  or  excite 
abortion,  as  will  also  every  condition  which  leads  to  hypersemia  of  this  viscos. 

Abortion  has  not  unfrequently  been  ascribed  to  some  defect  or  other  infln- 
ence  in  the  male,  though  in  what  these  consist  has  not  been  explicitly  stated; 
unless  they  are  to  be  found  in  the  debility  arising  from  too  frequent  usage,  or 
other  causes  related  to  the  animal's  state  of  health.  There  is  strong  and  abun- 
dant evidence  that  a  male  enfeebled  by  too  much  use,  is  very  likely  to  be  s 
cause  of  abortion  in  the  females  to  which  he  has  been  put.  This  accident  has 
also  been  said  to  occur  frequently  when  the  male  was  larger  and  more  powerful 
than  the  female.  Various  injuries  and  diseases  of  the  foetus  or  its  envelopes, 
may  lead  to  the  same  result.  External  violence  may  not  only  injure  the 
uterus  itself,  so  as  to  produce  abortion,  but  the  footus  even  may  snstain 
damage.  Cauvet,  cited  by  Saint-CjT,  has  remarked  in  a  case  of  miscarria^ 
in  a  Alare  brought  about  by  kicks  on  the  abdomen,  that  the  foetal  membranes 
exhibited  at  the  corresponding  point  an  enormous  ecchymosis,  and  behind 
the  shoulder  of  the  foetus,  which  was  in  relation  to  this  extravasation,  was  a 
large  brown-coloured  exudation.  Another  observer  has  witnessed  an  adhesion 
between  the  skin  on  the  cranium  of  a  foetus  and  the  foetal  membranes,  as 
well  as  depression  of  the  cranial  bones — ^all  evidently  due  to  external  violence. 

In  acute  febrile  diseases  of  the  mother,  the  foetus  may  perish  from  the  ab- 
normal accumulation  of  heat ;  or  chronic  or  acute  anaemia  in  the  female  maj 
prove  fetal  to  the  foetus,  by  causing  asphyxia  in  it 

Certain  vinilent  disorders  affecting  the  female  may  likewise  cause  the  death 
and  expulsion  of  the  young  creature  in  utfro.  The  foetus  of  a  Cow  affected 
with  contagious  pleuro-pneumonia,  has  been  found  with  its  lungs  affected  in 
a  similar  manner  -*  and  to  prove  that  the  transmission  of  these  diseases  can 
be  effected  in  this  way.  Sheep  which  were  in  the  utenis  when  their  dam  was 
affected  with  variola  (sheep-pox)  were  found  to  resist  inoenlation  with  the 
virus  of  that  very  malignant  malady.     Hydrocephalus,  ascitis,  anasarca,  and 

•  Barrier  describp*  an  abortion  epizootj  anong  Cows,  in  wbich  nearly  all  f he  calre*  were  «• 
pelled  alirc  at  tbe  fifth  to  the  seTenlh  month,  but  died  within  eight  dajs  afterwurdji.     The  prin- 
cipal svniptoms  were  a  more  or  lew  loud  rAle,  the  disvharpe  of  ruft  j-coloured  mnens  from  tb* 
nostrils,  and  constant  loud  bellowing,    ^t  the  autopsies  the  "lunji^  were  turoetied.  red,  ao^ 
flesh  J,  and  the  bronchia  filled  with  the  FaiTros-linled  fluid  that  flowed  from  the  nwtrils."  . 
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cblorosiBy  may  also  lead  to  the  death  of  the  foetus,  which  in  nearly  every  case 
is  not  only  the  most  frequent  predisposing  cause  of  abortion,  but  is  almost 
a  certaiu  determining  cause  of  its  expulsion.  Hydramnios,  and  other  morbid 
conditions  of  the  fcetal  membranes^  or  faulty  formation  or  relations  between 
the  placentffi,  are  other  causes ;  as  well  as  congenital  malformations  of  tho 
foetus,  malposition,  or  exaggerated  volume.  The  presence  of  several  foetuses 
often  leads  to  abortion  in  uniparous  animals. 

Stkptoms. — The  symptomatology  of  abortion  is  extremely  varied;  being 
in  some  cases  so  trifling  that,  as  already  said,  the  accident  may  be  unper- 
ceived,  so  far  as  the  female  is  concerned ;  while  in  others  the  symptoms  indi- 
cate a  very  serious  condition.  This  usually  depends  on  the  period  of 
gestation  at  which  the  accident  occurs. 

Crenerally,  abortion  takes  place  without  any  premonitory  indications,  and 
the  animal  may  be  as  well  and  lively  as  usual  up  to  the  moment  when  the 
foetus  is  expelled ;  and  the  expulsion  itself  is  so  sudden,  so  prompt,  and 
4iccomplished  with  so  little  visible  effort  or  disturbance,  that  the  accident  in 
most  cases  receives  very  little,  if  any  notice.  It  often  occurs  during  the 
night,  and  wonder  is  often  expressed  at  finding  in  the  morning  the  aborted 
foetus,  generally  contained  in  its  intact  envelopes,  lying  behind  an  animal 
which,  on  the  previous  evening,  looked  perfectly  well,  and  even  now  is  so 
cheerful  and  unaltered,  and  its  functions  so  unimpaired,  that  it  can  scarcely 
be  believed  that  it  has  been  the  subject  of  such  a  mishap.  Even  the  senti- 
ment of  maternity,  which  is  so  strongly  developed  in  animals,  as  Saint-Cyr 
Justly  remarks,  is  not  awakened  in  &vour  of  the  expelled  foetus,  and  the 
mother  shows  the  utmost  indifference  to  it,  even  treading  on  it  as  if  it  were 
in  no  way  related  to  her. 

When  this  simple  abortion  has  taken  place  during  the  day,  it  bos  been 
noted  that  the  flanks  £Gdl  in  a  little,  the  abdomen  descends,  the  vulva  and 
vagina  slightly  dilate,  and  there  escapes  from  them  a  glutinous,  sometimes 
fianguinolent,  fluid,  with  which  the  foetus  is  passed  almost  without  effort. 
We  have  said  that  the  ovum  or  foetus  is  generally  expelled  in  its  intact  mem- 
branes ;  this  more  frequently  happens  at  an  early  stage  of  pregnancy.  Some- 
times, however,  the  amnion  ruptures  at  the  commencement  of  the  abortion, 
and  the  embryo  or  foetus  escapes  with  a  small  quantity  of  liquor  amnii,  the 
envelopes  being  rejected  soon  after,  or  in  some  instances  they  may  be  retained 
in  the  uterus,  and  thus  constitute  a  source  of  danger,  the  animal  not  making 
any  effort  to  get  rid  of  them.  This  complicated  abortion  occurs  more  fre- 
quently at  the  later  stages  of  pregnancy,  and  more  resembles  normal  birth 
ituuisimpU  abortion,  which  is  more  often  witnessed  in  the  first  half  of  ges- 
tation. JS^evertheless,  we  have  the  latter  happen  so  late  sometimes  as  the 
seventh  or  eighth  month  in  the  larger  animals.  It  is  observed  more  particu- 
larly in  those  which  are  debilitated  from  any  cause ;  but,  at  the  same  time, 
animals  which  appear  in  the  very  best  health  are  often  the  victims  of  simple 
abortion. 

So  httle  disturbance  does  this  kind  of  abortion  cause,  that  the  animal  can 
be  treated  in  every  way  as  if  nothing  had  happened ;  though  it  is  more 
judicious  to  give  it  a  little  extra  care  for  some  hours  at  least. 

In  what  has  been  termed  laborious^  difficvlt^  or  comjplhUed  abortion,  which 
is  often  due  to  external  causes,  such  as  injuries,  the  precursory  symptoms  are 
generally  well  niarked,  and  vary  somewhat  according  as  the  foetus  may  be 
dead  or  alive.  The  animal  suddenly  appears  dull  and  peculiarly  dejected ;  or  it 
is  reetlee^  uneasy,  and  continually  moving  about ;  if  pregnancy  is  advanced 
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and  the  foetus  is  alive  and  strong,  its  moyements  are,  on  watching  the  abdo- 
men attentively,  perceived  to  be  frequent,  violent,  and  disordered,  but  they 
soon  become  feeble  and  unfrequent,  and  cease  altogether  when  the  foetus  has 
succumbed.  The  appetite  is  lost,  a  plaintive  neigh  in  the  Mare,  moan  in  the 
Cow,  or  bleat  in  the  Sheep,  is  emitted  every  now  and  again ;  the  pulse  is 
quick,  small,  and  hard  as  in  haemorrhage ;  progression  is  difficult  and  un- 
steady ;  the  physiognomy  is  anxious,  and  respiration  hurried.  When  the 
foetus  is  alive  there  is  perhaps  less  prostration ;  and,  more  particularly  with 
the  Mare,  there  appears  to  be  much  abdominal  pain.  The  animal  often  looks 
anxiously  towards  the  flanks,  paws  with  its  fore  feet  and  stamps  with  it» 
hind  ones,  moves  from  side  to  side,  perspires  at  the  flank,  breast,  and  eke- 
where,  lies  down  and  gets  up  again,  whisks  the  tail  incessantly,  and  exhibits 
every  indication  of  increasing  restlessness.  At  the  same  time  the  abdomen 
loses  its  round  shape,  and  drops ;  if  the  animal  is  in  milk,  the  mammae  be- 
come soft  and  diminish  in  size  more  or  less  rapidly,  while  the  secretion 
diminishes ;  but  if  it  is  not  yielding  milk,  then,  on  the  contrary,  they  en- 
large and  become  tui'gid  ;  the  vulva  is  tumefied,  and  from  it  escapes  a  tenacious 
mucus,  serous,  or  sero-sanguinolent,  and,  if  the  foetus  is  dead,  more  or  less 
foetid  fluid,  according  to  circumstances.  Then  follow  symptoms  analogous  to 
those  which  characterise  normal  parturition  :  the  uterus  begins  to  contract, 
and  the  expiratory  muscles  act  simultaneously  with  it ;  the  expulsive  e£fort8, 
or  *'  labour  pains,"  acting  more  or  less  energetically  and  continuously,  accord- 
ing to  the  suddenness  of  the  abortion  and  the  strength  and  health  of  the 
animal.  The  first  result  of  this  straining  is  the  evacuation  of  the  bladder 
and  rectum  ;  the  next  is  the  dilatation  of  the  os  uteri  and  protrusion  of  the 
membranes  into  the  vagina,  then  through  the  vulva,  where  they  appear  ex- 
ternally as  the  "  water-bag  f  this  may  rupture  and  the  liquor  amnii  escape, 
and  the  pains  becoming  more  powerful,  the  foetus  is  at  last  expelled  either 
nude  or  covered  by  the  membranes.  This  act  occupies  a  variable  period— 
from  a  few  to  many  hours,  according  to  the  strength  of  the  animal ;  and  it 
may  even  require  human  intervention  to  bring  it  to  a  successful  termination. 
In  other  instances,  however,  the  foetus  is  not  expelled  immediately  after  it 
is  dead,  but  after  many  of  the  premonitory  symptoms  just  described  have 
been  manifested ;  with  the  cessation  of  the  movements  in  the  foetus  the 
animal  regains  its  ordinary  tranquillity,  appetite,  and  liveliness,  and  all  the 
symptoms  disappear  for  one  or  more  days,  when  they  again  set  in,  and  the 
foetus  may  be  rejected  without  any  apparent  effort,  or  after  much  straining. 

And  in  some  cases  of  what  might  be  termed  "  violent "  or ''  acute  abortion," 
when  it  suddenly  sets  in,  and  nothing  being  prepared  for  its  being  carried 
to  a  successful  termination,  neither  on  the  part  of  the  foetus  nor  of  the 
mother,  the  latter  is  exhausted  by  inefiectual  eflbrts,  and  soon  passes  into 
a  critical  condition. 

Abortion  diflers  from  normal  parturition  chiefly  in  the  stat«  of  the  cervix 
uteri.  Towards  the  termination  of  pregnancy,  this  part  of  the  uterus  be- 
comes gradually  shortened  and  softer ;  but  in  abortion  we  do  not  have  these 
progressive  changes  which  are  so  favourable  to  the  passage  of  the  foetus  from 
the  uterine  cavity  outwards ;  the  cervix  is  long  and  rigid  as  in  the  non- 
pregnant condition,  and  its  dilatation  is  therefore  slower,  more  difficult,  and 
more  incomplete  than  when  gestation  has  reached  its  termination ;  and  espe- 
cially as  the  muscular  fibres  of  the  uterus  have  not  acquired  either  their  fuU 
development  or  contractile  force.  To  counterbalance  this,  there  is  the  small 
size  of  the  foetus,  which  does  not  require  so  much  space  for  its  passage  as  if 
it  were  full  grown ;  so  that  the  diffici^ty  in  removing  it  is  less  on  this  account, 
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though  the  other  difficulties  the  obstetrist  has  so  often  to  encounter  in  par- 
turition may  all  be  present. 

Eesclts. — Abortion  is  always  a  serious  accident,  if  only  from  the  loss  of 
the  foetus.  It  is  frequently  complicated  by  haemorrhage,  which  may  primarily 
have  been  the  cause  of  uterine  action  ;  it  may  also  result  in  rupture  of  the 
oigan,  from  the  efforts  the  animal  makes  to  overcome  the  resistance  offered 
by  the  cervix ;  indeed,  we  may  have  the  usual  complications  that  attend 
parturition.  But  in  many  cases  the  complications  are  few  and  trifling,  the 
animals  scarcely  experiencing  any  inconvenience,  and  retaining  all  their  useful 
qualities  unimpaired.  When  the  accident  occurs  in  the  Cow  at  an  early 
period — before  the  fifth  month — the  secretion  of  milk  is  generally  interrupted, 
often  for  a  year,  as  the  mammoe  have  not  had  time  to  experience  the  reflex 
or  sympathetic  influence  which  stimidates  them  into  activity ;  when,  how- 
ever, it  takes  place  in  the  last  half  of  pregnancy  the  secretion  may  be  estab- 
lished, though  the  yield  is  usually  diminished,  and  the  glands  do  not  furnish 
their  ordinary  quantity  until  the  next  pregnancy. 

Abortion  may  produce  prolapsus  of  the  utenis  and  vagina,  and  sometimes 
even  of  the  rectum.  At  an  early  period  of  gestation,  as  we  have  mentioned, 
when  the  foetal  and  uterine  attachments  are  not  very  close,  the  ovum  or 
foetus  may  be  expelled  with  the  whole  of  the  membranes ;  but  as  the  pro- 
cess has  advanced,  this  result  is  less  probable,  and  particularly  with  the  Cow. 
The  membranes  are  frequently  retained,  wholly  or  partially,  when  the  foetus 
comes  away ;  and  owing  to  the  condition  of  the  cervix  and  its  rapid  contrac- 
tion, they  are  included  in  the  uterine  cavity  and  constitute  what  is  termed 
'*  retention  of  the  placenta  :"  often  a  serious  complication  of  abortion  in  the 
Cow  after  the  first  third  of  pregnancy,  the  membranes  decomposing  and 
giving  rise  to  putrid  infection  and  other  alarming  pathological  conditions. 

In  the  simplest  cases,  oestrum  appears  in  the  Cow  in  from  one  to  two 
weeks  after  the  miscarriage,  as  after  parturition,  and  conception  may  occur 
then;  but  not  unfrequently  impregnation  does  not  take  place  until  after 
sevcial  returns  of  this  condition,  and  often  a  whole  year  elapses.  In  other 
instances,  oestrum  does  not  appear  until  the  full  interval  of  regular  pregnancy 
has  elapsed,  and  then  the  animal  conceives  almost  as  readily  as  before  the 
mishap.  Another  very  common  result  is  a  more  marked  disturbance  in  the 
generative  functions,  in  which  there  is  a  tendency  to  abortion  after  every 
conception ;  and  with  other  animals  there  remains  an  excitability  of  the 
generative  organs,  which  is  manifested  by  an  almost  persistent  state  of  oestrum, 
giving  rise  to  nymphomania,  and  accompanied  by  sterility. 

Pathological  Anatomy. — The  lesions  occasioned  by  abortion  are  varied, 
according  to  circumstances.  In  the  majority  of  cases,  and  especially  when 
pregnancy  has  been  well  advanced,  the  maternal  organs  are  in  a  similar  con- 
dition to  that  observed  after  normal  parturition.  The  os  is  dilated  or  closed, 
but  in  general  the  cervix  is  a  Uttle  softer  than  in  the  unimpregnated  state. 
The  nterus  is  more  or  less  contracted  on  itself  and  looks  congested,  its 
vessels  being  voluminous,  varicose,  and  filled  with  blood;  its  cavity  contains 
a  certain  quantity  of  blood-coloured  mucus,  and  often  all  the  characteristic 
indications  of  placental  retention  and  decomposition  ;  its  mucous  membrane 
is  red  and  thickened,  and  there  may  be  traces  of  inflammation  in  it  and  the 
cotyledons,  as  well  as  evidence  of  the  cause  which  produced  the  accident,  if 
due  to  injury. 

The  appearance  of  the  foetus  varies  also,  according  to  the  period  at  which 
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it  is  expelled,  the  cause  or  causes  which  led  to  its  expulsion  or  death,  as  well 
B&  the  period  of  its  decease.  At  page  105  we  have  enumerated  everything 
known  that  is  likely  to  lead  to  a  knowledge  of  its  age.  Whether  it  is  ex- 
pelled or  is  found  in  the  uterus  on  examining  the  carcase  of  an  animal  that 
has  died  or  been  destroyed,  the  body  of  the  foetus  may  be  in  a  more  or  less 
perfect  state  of  preservation.  If  it  has  perished  recently,  it  is  little  if  at  all 
altered ;  its  skin  is  firm,  white,  elastic,  and  even ;  and  its  flesh  white,  rather 
firm,  and  odourless.  But  when  death  has  taken  place  some  days  previously, 
and  the  air  has  had  access  to  the  uterine  cavity,  then  there  are  indications  of 
putrefaction — all  the  more  marked  as  the  interval  is  prolonged  since  death 
occurred.  The  foetus  is  swollen  and  emphysematous,  and  exhales  a  putrescent 
odour,  while  the  hairs,  and  even  the  hoofs,  are  easily  removed.  When  the 
air  has  not  entered  the  uterus,  the  foetus  may  present  a  withered,  wrinkled, 
mummified  appearance. 

8aint-Cyr  draws  attention  to  a  fact  which  we  have  already  alluded  to  on 
several  occasions,  but  which  is  worth  alluding  to  again.  It  is  that,  as  a 
general  rule,  the  death  of  a  foetus  brings  about  its  expulsion  in  a  short  time ; 
and  not  its  own  expulsion  alone,  but  also,  in  multiparous  animals,  that  of  all 
the  uterus  may  contain.  This  rule,  however,  is  far  from  being  absolute.  We 
have  already  seen  that  a  dead  foetus  may  be  retained  for  a  very  long  time ; 
and  at  the  autopsy  of  such  multiparous  creatures  as  the  Bitch,  Cat^  and  Sow, 
which  have  died  or  been  killed  while  pregnant,  it  is  not  rare  to  find,  between 
two  perfectly  healthy  and  well-developed  foetuses,  one  which  has  been 
arrested  in  its  growth,  and  has  evidently  been  dead  for  a  long  time,  and  yet 
its  presence  has  occasioned  no  disturbance.  Besides,  Bitches  and  Sows,  and 
even  the  uiyparous  Mare  and  Cow,  at  the  usual  period  of  parturition  will 
bring  forth,  along  with  well-developed  and  living  young,  one  or  more  dead 
foetuses  whose  general  appearance  testifies  that  they  have  ceased  to  live  for  a 
long  time.  These  facts  prove  that  the  diseased  condition,  or  even  the  death, 
of  one  or  more  of  the  foetuses  in  an  animal  does  not  always  prevent  gestation 
j&om  following  its  regular  course. 

Diagnosis. — The  diagnosis  of  abortion,  easy  in  some  cases,  is  in  otheis 
difficult  and  complicated ;  and  as  an  error  in  diBtinguishing  this  accident  may 
result  in  serious  consequences  to  the  veterinary  obstetrist,  no  less  than  to 
the  animals  confided  to  his  care,  as  Saint-Cyr  properly  remarks,  it  is  well  that 
it  should  receive  attention.  This  excellent  authority  judiciously  presents  the 
problem  in  three  difi'erent  aspects  :  1.  Prognosticate  a  possible,  but  not  yet 
imminent  abortion;  2.  Distinguish  an  abortion  taking  place  from  other 
accidents  or  diseases  with  which  it  might  be  confounded ;  3.  Eecognise  that 
an  abortion  has  taken  place. 

1.  Prognosticate  an  Abortion, — Suppose  the  owner  of  a  pregnant  animal 
asks  such  a  question  as,  *'  Will  this  creature  carry  its  young  the  fuU  timef 
this  must  be  ans weired  by  another  question,  "  What  leads  you  to  think  it 
will  not  V*  Por  there  can  be  no  doubt  that,  as  has  been  already  asserted, 
there  is  a  special  predisposition  in  certain  animals  to  abort  &om  the  most 
trifling  cause,  and  indeed  without  any  evident  cause  at  all ;  and  yet  they 
offer  no  visible  indication  of  this  tendency.  In  this  aspect  of  the  question, 
it  is  always  judicious  to  remember  certain  maxims,  the  most  important  of 
which  is  that  relating  to  several  previous  miBcarriages,  before  giving  an 
opinion  as  to  the  probability  of  such  an  accident ;  and  this  opinion  should 
be  based  on  exact  knowledge  of  the  causes  capable  of  compromising  the  issue 
of  pregnancy  to  which  the  animal  has  been  or  is  then  exposed.    The  inquiry 
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should  be  as  complete  as  possible^  and  then  an  opinion  ought  to  be  carefully 
given ;  as  many  of  the  causes  of  abortion  are  so  very  imperfectly  known^ 
aud  so  many  circumstances  may  modify  the  predicted  result,  thfit  in  the 
majority  of  cases  it  is  only  permissible  to  hazard  presumptions  which,  after 
Ally  are  more  or  less  uncertain. 

2.  Hecognise  an  Actual  Abortion, — Here  we  have  to  distinguish  an  abortion 
in  process  of  accomplishment ;  and  at  first  sight  nothing  would  appear  more 
easy,  and,  in  fact,  nothing  is  so  easy  if  time  be  allowed  until  all  the  charac- 
teristic symptoms  attending  the  expulsion  of  the  foetus  are  plainly  developed. 
£ut  when  the  obstetrist  is  consulted  at  the  commencement — during  the  pre- 
monitory period,  it  may  he  very  embarrassing  to  give  a  decided  opinion.  In 
many  cases,  indeed,  impending  abortion  is  only  announced — even  for  some 
ilays — by  such  vague  signs  as  an  indefinable  malaise,  a  peculiar  dulness, 
inappetence,  laziness,  perhaps  a  little  fever,  with  pawing  now  and  again, 
sgitation  of  the  tail,  and  symptoms  which  might  be  taken  for  those  of  slight 
•colic.  Saint-Cyr  has  known  many  good  practitioners  deceived  by  these  signs, 
•and  who  have  diagnosed  either  indigestion,  gastro-enteritis,  or  some  other 
malady  which  disappeared — after  the  expulsion  of  the  foetus  !  Such  a  mis- 
take is  unfortunate  for  the  reputation  of  the  veterinarian,  as  well  as  for  the 
owner  of  the  animal,  whose  interests  suifer;  as  if  a  miscarriage  had  been  diag- 
nosed in  proper  time  it  might  have  been  prevented,  and  pregnancy  allowed 
to  ran  its  normal  course. 

To  prevent  such  an  error,  it  is  well  to  know  that  a  mistake  is  possible  ;  so 
that  if  called  in  to  attend  an  animal  offering  some  of  the  above-enumerated 
-symptoms,  the  first  inquiry  should  be  as  to  whether  it  is  pregnant;  then  the 
external  organs  of  generation — the  vulva  and  mammse — ought  te  be  examined 
Avith  the  greatest  care,  and  the  actual  symptoms  thoughtfully  analysed. 
This  being  done,  it  will  often  be  found  that  this  is  a  case  of  threatened 
•abortion ;  and  that,  when  taken  in  time,  the  accident  can  be  averted  by 
-rational  treatment 

3.  Recognise  that  an  Abortion  has  taken  place, — It  may  happen  that  informa- 
tion is  required  as  to  whether  abortion  has  occurred  in  an  animal ;  though 
this  information  is  far  less  likely  to  be  sought  from  the  veterinarian  than 
the  human  obstetrist.  In  the  absence  of  the  foetus  or  its  envelopes,  such  a 
question  is  not  easily  answered  with  regard  to  animals ;  and  the  difficulty  is 
increased  if  the  foetus  is  undeveloped,  and  a  long  interval  has  elapsed  since 
the  presumed  date  of  the  suspected  abortion.  Saint-Cyr  is  of  opinion  that,  as 
a  rule,  it  is  impossible  after  fifteen  days  to  assert  with  absolute  certainty  that 
such  an  accident  has  occurred,  the  generative  organs  having  at  that  date  re- 
-sumed  their  ordinary  physiological  condition.  For  it  is  only  by  an  early  inspec- 
tion of  these  that  we  can  enlighten  ourselves  as  to  what  may  have  taken  place. 
In  this  inspection  is  included  that  of  the  mammce,  which  are  always  a  little 
tumid,  hard,  and  painfull,  and  often  yield  a  small  quantity  of  milk  after  a 
recent  abortion ;  the  tot/,  the  hair  of  which  is  soiled  and  matted  by  blood, 
mucus,  and  the  liquor  amnii;  the  vidva,  which  is  swollen  and  dilated,  and 
the  mucous  membrane  of  which  often  presents,  in  addition  to  its  uniform  and 
more  or  less  deep-red  colour,  ecchymoses  due  to  the  rubbing  or  bruising  it 
experiences  during  the  passage  of  the  foetus.  On  careful  vaginal  exploration, 
if  the  cervix  is  found  to  be  softer  than  usual  and  the  os  partially  open,  and, 
better  still,  if  the  hand  can  be  introduced  without  much  difficulty  into  the 
uterine  cavity,  and  a  quantity  of  sanguinolent  or  sanious  fluid,  or  remains  of 
membranes  is  discovered  in  it,  it  may  be  concluded  that  a  foetus  has  been 
recently  expelled. 
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Treatment. — The  treatment  is  preventive  and  remedial.  With  regaid  to 
preveDtiye  treatment,  this  must  mainly  depend  upon  a  knowledge  of  the 
causes  which  produce  ahortion — which  we  have  seen  are  numerous,  and  care 
in  avoiding  or  modifying  these.  This  pertains  to  the  chapter  on  the  hygiene 
of  pregnancy  (p.  149).  With  regard  to  animals  which  have  a  predisposilicii 
to  abortion,  they  should  not,  if  possible,  be  bred  from.  Should  it  be  desired 
to  breed  from  them,  if  they  are  bovines,  they  must  not  be  put  frequently  to 
the  male,  and  certainly  not  before  eighteen  months  or  two  years  have 
elapsed  since  the  last  miscarriage.  If  the  accident  has  been  due  to  irritation  of 
the  generative  organs,  then  these  should  receive  appropriate  treatment.  When 
pregnancy  has  again  occurred,  every  precaution  should  be  observed  to  con- 
tinue it  to  a  successful  termination,  by  avoiding  or  removing  those  causes 
which  previously  induced  the  accident,  and  attending  to  the  general  health 
— combating  plethora  on  the  one  hand,  or  ansemia  on  the  other ;  guarding 
against  constipation  by  administering  mild  laxatives,  and  against  irrita- 
tion, whether  general  or  uterine,  by  doses  of  chloral  or  opium  given  by 
mouth  or  by  rectum ;  and  allowing  only  gentle  exercise  towards  the  end  of 
gestation. 

When  abortion  appears  to  be  imminent,  active  intervention  generally 
becomes  necessary  in  order  to  avert  it ;  and  therefore  it  must  be^accurately 
diagnosed.  We  have  already  alluded  to  the  symptoms  and  means  by  which 
this  accident  may  be  distinguished.  K  the  veterinarian  is  fortunately  called 
upon  in  good  time,  and  he  is  able  to  assure  himself  that  the  foetus  is  still  ahve, 
that  the  membranes  are  not  ruptured,  and  labour  pains  have  been  few  and 
not  severe,  the  accident  may  be  checked  or  prevented  by  the  admimstiation 
of  narcotics,  and  keeping  the  animal  in  the  most  perfect  quiet  possible — 
alone  in  a  darkened  place,  with  doors  and  windows  closed,  if  convenient^ 
The  narcotic  may  be  opium  (in  the  form  of  tincture  if  desirable),  chloral 
hydrate,  or  chloroform.  Saint-Cyr  recommends  laudanum  (one  to  two  and  a 
half  drachms  for  large  animals)  administered  every  half-hour  or  hour,  in  very 
small  enemata  (not  more  than  a  wine-glassful  at  once),  which  he  thinks  pre- 
ferable to  draughts,  but  which  may,  nevertheless,  be  employed  concurrently. 
Zundel  prefers  chloroform,  which,  he  asserts,  has  yielded  extraordinary 
results  in  his  hands  in  these  cases,  by  suddenly  arresting  the  straining.  He 
gives  it  in  doses  of  about  three  drachms  to  the  Cow,  in  the  form  of  draught 
in  oil  or  mucilage,  repeating  them  every  hour.  Carsten  Harms  recommends 
camphor,  or  camphor  and  opium,  and  Kueff  assafoctida. 

The  abdomen  should  be  gently  rubbed  for  some  time,  and  the  stall  weU 
littered ;  and  if  the  animal  will  eat  and  drink,  easily-digested  food  in  small 
quantity,  and  gruel,  may  be  given  until  all  danger  has  passed — generally  for 
one  or  two  days — when  it  may  be  gradually  put  upon  ordinary  diet,  and 
allowed  to  resume  its  usual  occupation. 

When  abortion  is  inevitable — indicated  by  ruptiuie  of  the  water-bag  and 
escape  of  the  waters — and  there  is  no  means  of  preventing  the  expulsion  of 
the  foetus — the  object  must  then  be  to  favour  the  latter  in  some  cases  as 
speedily  as  possible,  and  remove  the  membranes,  should  there  be  any  likeli- 
hood of  their  being  retained  in  the  uterus.  In  the  majority  of  cases,  active 
intervention  is  of  little  value  here,  and  is  only  to  be  recommended  when  the 
labour  is  tedious,  and  the  animal  is  becoming  exhausted  by  fruitless  straining, 
or  when  the  labour  is  altogether  suspended  after  rupture  of  the  membranes. 
Then,  having  emptied  the  rectum,  the  oiled  hand  is  to  be  cautiously  intro- 
duced into  the  vagina,  and  if  the  os  is  contracted  or  not  sujQEiciently  open, 
it  must  be  gently  dilated  by  the  index  and   other  lingerBy  until  the  in- 
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tenor  of  the  uterus  can  bo  reached,  when  the  foetus  is  to  be  seized  and 
removed  in  the  usual  way ;  should  it  be  in  a  wrong  position^  or  should  there 
be  any  obstacle  to  its  egress,  then  we  must  proceed  according  to  the  directions- 
given  for  overcoming  such  obstacles  when  they  occur  at  the  normal  period  of 
parturition.  In  abortion  or  premature  labour,  however,  the  foetus  being 
smaller,  the  difficulties  are  less. 

If  it  should  happen  that  the  sphincter  of  the  cervix  is  contracted,  and 
shows  no  sign  of  yielding  to  gentle  manipulation,  then  after  a  sufficient  time 
has  been  allowed  measures  should  be  adopted  to  relax  it.  Belladonna  oint- 
ment (one  part  to  four  of  lard),  introduced  into  the  vagina  and  applied  around 
thecervix  by  the  hand  or  any  suitable  instrument,  may  be  used  with  advantage. 
Mr.  Cox,  of  Ashbourne,  also  recommends  rugs  dipped  in  hot  water  and  applied 
over  the  pelvic  region.  Injections  of  mucilaginous  fluids  or  glycerine  into 
the  vagina,  may  be  resorted  to  if  the  passage  has  become  dry  after  the 
escape  of  the  amniotic  fluid;  and,  internally,  extract  of  belladonna,  chloral,  or 
sether  or  alcoholic  draughts  should  be  administered^  particularly  if  the  animal 
is  exhausted ;  when  gruel,  beef-tea,  milk,  or  other  strengthening  fluids  may 
likewise  be  required.  The  ergot  of  rye  is  of  little  value  in  these  cases  occur- 
ring in  the  larger  animals,  and  its  use  is  rarely  to  be  prescribed. 

If  the  membranes  come  away  with  the  foetus,  there  is  little  more  to  be 
done ;  but  in  the  contrary  case,  which  is  by  no  means  unfrequent  in  abortion 
or  premature  birth,  the  membranes  are  strongly  adherent  to  the  uterine 
placentae,  and  their  retention,  particularly  in  cattle,  is  often  troublesome. 
Some  practitioners  in  these  instances  prefer  to  remove  them  immediately 
and  mechanically  by  the  hand,  carefully  separating  the  placentulae  one  after 
another;  and  though  this  is  easily  enough  done  so  long  as  the  os  is  dilated,, 
which  it  usually  is  for  three  days  after  delivery,  yet  others  are  content  with 
some  simple  precautions,  and  then  prefer  to  wait.  When  they  find  the  mem- 
btanes  firmly  adherent,  and  their  separation  from  the  uterus  likely  to  be 
attended  with  inconvenience,  they  only  partially  detach  them,  then  collect 
and  twist  them  into  a  rope-like  form,  and  leave  this  mass  in  the  vagina ;  so 
that  should  the  cervix  contract,  it  may  not  be  imprisoned  in  the  uterus. 
0ther3«tie  them  together  with  a  piece  of  tape,  which  is  allowed  to  hang  out 
of  the  vagina.  In  a  short  time  the  placenta  has  become  loosened,  and  can  then 
be  wholly  removed.  A  few  experienced  obstetrists  rely  on  internal  medicar- 
tion  for  the  separation  of  the  foetal  placenta.  Zundel,  for  instance,  has  long, 
and  successfully  administered  powdered  laurel  berries  in  an  infusion  of  fennel, 
giving  If  ounces  three  times  a  day,  with  an  ounce  of  sodium  bicarbonate 
in  half  a  pint  of  fennel  infusion.  The  membranes  always  come  away  on  th& 
second  or  third  day,  particularly  if  plenty  of  mucilaginous  fluid  has  been 
given  in  the  interval.  Eychner  employs  a  decoction  of  the  meal  of  linseed- 
cake  in  doses  of  about  twelve  pints  a  day,  when  this  result  ensues  about  the 
ninth  day. 

An  animal  which  has  aborted  requires  attention  after  the  delivery  of  the 
foetus.  It  should  be  kept  dean,  fed  on  gruel  and  easily-digested  food,  though 
not  in  excess,  kept  from  draughts  of  air,  particularly  in  cold  weather, 
and  otherwise  nursed  for  some  days.  The  complications  which  sometimes- 
accompany  this  accident  will  be  alluded  to  hereafter,  as  they  are  usually 
those  of  ordinary  parturition.  The  animal  should  not  be  allowed  to  be- 
come impregnated  at  the  next  oestrum,  nor  yet  perhaps  at  the  succeeding, 
period. 

Belaxation  of  the  genital  passages  in  the  Bitch  generally  follows  immersioa 
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in  a  warm  bath  (112°  to  114°  Fahr.)  for  a  few  minutea;  it  must  not  be  pro- 
longed after  the  respiration  becomes  hurried  or  the  animal  looks  distressed ; 
and  the  creature  shoidd  be  well  dried  and  kept  comfortable. 

EpizodtiCy  Enzootic,  or  Infectious  Abortion. 

What  has  been  named  epizootic  or  enzootic  abortion,  but  which  we  have 
designated  "  infectious,''  diiters  in  its  etiology  and  some  other  features  from 
abortion  occurring  in  isolated  or  sporadic  cases,  but  more  particularly  from  its 
attacking  all,  or  nearly  all,  the  pregnant  cattle  (for  it  is  more  particularly 
observed  in  Cows,  seldom  in  Sheep,  and  more  rarely  among  Mares)  on  a  farm 
or  pasture,  in  a  village,  over  a  wide  district,  or  even  throughout  au  entiie 
country,  for  perhaps  a  succession  of  years — thus  constituting  itself  a  veri- 
table scourge  to  agriculture  ;  and  more  especially  as  it  only  too  frequently 
defies  all  precautions  to  prevent  its  occurrence,  and  eludes  the  most  caret'd 
aaarch  for  its  exciting  cause. 

Epizootics  of  abortion  have  been  recorded  from  the  earliest  times  ;*  but  it 
was  only  towards  the  end  of  the  last  century,  when  Flandrin,  Barrier,  Pele, 
and  other  French  veterinary  authorities  undertook  their  investigation,  that 
we  discover  the  damage  they  inflicted.  The  observers  in  this  century  are 
Tery  numerous,  but  space  forbids  our  alluding  to  them ;  it  may  be  suihcient 
to  state  that  Continental  authorities  are  agreed  as  to  the  destructiveness  of 
this  accident  or  disease,  as  well  as  to  the  obscurity  which  attends  its  develop- 
ment. For  instance,  Heuz^  mentions  that  in  the  Nievre  (France)  in  1869, 
the  loss  to  certain  agriculturists  amounted  to  30, 40,  and  even  50,000  francs ; 
•  in  South  Germany,  in  1851-52,  according  to  Kuefl^  it  was  very  serious; 
Zundel  mentions  that  it  is  frequent  in  ^orth  Germany ;  and,  according  to 
Harms,  it  is  is  very  prevalent  in  Hanover. 

Causes. — If  we  attempt  to  study  the  causes  which  have  been  alleged  as 
operating  in  the  production  of  epizootic  abortion,  we  are  baf&ed  among  con- 
flicting statements  and  opinions.  Many  authorities  have  adduced  those 
causes  which  have  been  already  enumerated  as  producing  sporadic  or  acci- 
dental abortion ;  while  others  have  taken  into  consideration  those  influences 
which  may  give  rise  to  the  accident,  as  well  as  those  which  may  propagate 
the  disorder.  Among  the  latter  is  Zundel,  who  has  made  a  conscientious 
■Study  of  this  important  subject,  and  throws  considerable  light  upon  it. 

With  regard  to  general  causes,  it  is  remarked  that  the  disease  is  most  fre- 
quent, enzootic,  in  wet  years,  as  it  was  in  South  Germany  in  1852,  when  in- 
undations M'ere  common  (Kuefl),  and  in  Haute-Sa6ne  frequently  (Trelut),  and 
in  other  countries,  when  it  is  probably  due  to  ameniia,  as  well  as  to  forage 
•damaged  by  moisture,  ergotised^  or  otherwise  altered.  This  adynamic  condi- 
tion of  animals,  brought  about  by  the  weather  and  food,  is,  in  the  opinion 
of  Zundel,  particulaiiy  favourable  for  the  multiplication  of  microphytes, 
micrococci,  and  bacteria  in  the  gcnito-urinary  mucous  membrane,  and  these 
have  been  spoken  of  as  the  principal  local  cause  of  this  kind  of  abortion.  He 
also  adds  that  it  is  possible  that,  among  the  fungus  or  parasitic  elements 
which  infest  forage  in  wet  seasons,  there  may  be  some  which  act,  like  the 
-eigot  of  rye,  directly  on  the  uterus.     But  in  addition  to  the  influence  of 

*  Those  occurring  up  to  ▲.d.  800  are  described  in  Animal  Plague*.  We  need  only 
jtUude  in  tliia  place  to  the  human  *'  Abortus  epideuiicus "  of  B.C.  27B ;  to  that  observed  in 
<JertDan  V  in  1777,  in  which  Cows  and  Pigs  were  mvolved;  and  that  at  Chalons  in  1784,  in  which 
jiearljr  ail  the  Cows  and  Mares  aborted.  4 
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seasons,  there  is  also  an  inflnence  of  locality — the  disease  fixes  itself  in  par- 
ticular places  and  spares  others.  For  instance,  Heuz(^  remarks  that  in  the 
department  of  the  Nievre,  France,  abortions  are  very  few  in  the  arrondisse- 
ment  of  Clamecy,  while  in  other  arrondissements  there  is  scarcely  a  cal£ 

With  regard  to  local  conditions  or  causes,  it  is  certain  that  the  regime  to 
which  animals  are  subjected  cannot  be  adduced  as  in  operation ;  for  the  abor- 
tions occur  under  every  kind  of  regime,  and  as  frequently  with  poor  as  with 
lean  stock,  and  irrespective  of  age,  breed,  or  constitution. 

So  long  ago  as  the  end  of  the  last  century,  contagion  or  infection  was 
believed  to  play  the  principal,  if  not  the  sole  part ;  for  it  was  observed  that 
when  a  Cow  aborted  in  a  place  where  other  pregnant  Cows  were  kept,  these 
would  abort  in  succession  until  all,  or  nearly  all,  had  miscarried.  ^Not  only 
this,  but  it  has  often  happened  that  a  newly-purchased  Cow-in-calf  has  been 
introduced  into  a  farm  where  the  Cows  had  always  calved  favourably  at  the 
proper  time  ;  and  when  the  stranger  has  aborted,  first  one,  then  another,  then 
a  third,  and  so  on,  of  the  others  have  experienced  the  same  misfortune,  and 
the  malady  has  persisted  in  the  place  for  consecutive  years.  It  is  not  always 
the  pregnant  Cows  next  to  the  one  which  has  aborted  that  are  first  seized, 
but  rather  animals  some  distance  from  it. 

Again,  when  pregnant  Cows  which  were  living  in  a  place  where  the  disease 
had  not  existed,  have  been  introduced  into  a  stable  where  it  prevails,  those 
that  are  at  the  end  of  gestation  calve  regularly  and  normally  soon  after 
arrival ;  while  if  they  are  a  certain  time  in  the  infected  stable  before  this 
period  is  reached,  they  abort  like  the  others. 

So  that  the  presence  of  an  infecting  element,  if  not  absolutely  proved,  is 
at  least  admissible,  after  the  very  numerous  observations  of  the  most  com- 
petent veterinarians — especially  of  Darreau,  Cruzel,  F^lizet,  Bouley,  and 
Lafosse  in  France ;  and  Eueff,  Haubner,  Franck,  and  Roloff  in  Germany. 
The  insalubrity  and  bad  hygiene  of  cowsheds  and  stables  appear  to  have  no 
influence  in  the  pathogenesis  of  the  accident,  as  it  appears  quite  as  severely 
and  readily  in  those  which  are  well  ventilated  and  cleansed  as  those  in  the 
opposite  conditions ;  in  fact,  nothing  can  explain  the  occurrence  of  enzootic 
abortion  except  the  presence  of  a  caniagium  or  a  miasmatic  infection. 

The  existence  of  a  contagium  would  appear  to  be  proved  by  the  result  of  an 
experiment  performed  by  Franck,  of  the  Munich  Veterinary  School.  It  has 
been  established  by  microscopical  investigation,  that  on  the  lining  membrane 
of  the  vagina  and  that  of  the  vulva,  there  is  constantly  found,  as  on  the 
buccal  mucous  membrane,  a  minute  fungus  mixed  with  the  mucus,  in  every 
respect  similar  to  the  Leptothrix  buccalis,  which,  according  to  Hallier,  is  only 
an  allotropic  condition  of  the  ordinary  moulds^  such  as  the  Penicillium  glau- 
turn  or  Aspergillus — being,  in  fact,  a  kind  of  bacterium.  Towards  the  period 
of  parturition,  these  bodies  become  extraordinarily  abundant,  and  they  ap- 
pear to  concur  in  the  decomposition  of  the  foetal  membranes  and  their  expul- 
sion ;  when  the  membranes  are  retained  and  putrefy  in  the  uterus,  they  are 
extremely  numeroiis,  as  are  the  micrococci.  Franck  has  shown  that,  by 
smearing  the  vaginal  canal  of  a  pregnant  animal  to  a  certain  depth  with  the 
matter  from  the  expelled  membranes  of  one  which  has  been  delivered,  abor- 
tion can  be  induced. 

So  that,  says  Zundel,  it  is  sufficient  to  introduce  into  the  vagina  micro- 
cocci or  bacteria,  which  multiply  there,  and,  penetrating  to  the  uterus,  com- 
mence their  work  of  decomposition,  of  which  abortion  is  the  consequence. 

Eoloff  has  also  ascertained  that  abortion  is  due  to  something  which  finds 
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admission  to  the  uteras  by  the  yagina ;  that  a  certain  amount  of  redness  and 
tumefaction  of  the  lining  membrane  of  the  latter  always  precedes  this  acci- 
dent ;  and  that  this  viruliferous  or  miasmatic  matter  is  found  on  the  article 
soiled  by  the  delivery«of  a  Cow  which  has  aborted,  as  well  as  in  the  drains 
of  the  stable,  on  the  litter,  etc 

It  has  been  remarked  that,  in  general,  the  fcetal  membranes  are  liable  to 
be  retained  in  Cows  which  abort,  and  that  when  not  removed  arti£ciaUy 
they  only  come  away  when  decomposition  sets  in.  The  influence  of  these 
putrefying  membranes  has  been  noted  by  several  veterinarians — ^Pel^,  Barrier, 
Cruzel,  Bouley,  Rychner,  Haubner,  and  others — ^who  imagined  that  the 
putrescent  emanations  infected  the  economy  of  the  animals  breathing  them ; 
but  Zundel  thinks  it  more  probable  that  direct  infection  takes  place  by  the 
genital  mucous  membrane.  In  support  of  this  opinion,  he  quotes  the  obser- 
vations of  Eoloff,  who  asserts  that  he  alwa3r8  saw  the  disease  or  accident 
developed  in  stables  where  the  distance  between  the  mangers  and  drains  was 
small,  or  where  the  drains  did  not  have  sufficient  fall,  whereby  the  hind 
quarters  of  the  cattle  were  readily  soiled  by  the  excreta  in  them. 

Without,  then,  going  further  into  the  question,  and  without  taking  into 
consideration  other  agencies  which  may  cause  extensive  abortion — such  as 
ergotised  grasses — ^it  may  be  concluded  that  this  kind  of  miscarriage  is  trans- 
missible through  the  medium  of  some  infectious  or  virulent  principle,  which 
is  really  specific  in  its  nature :  for  it  is  not  necessarily  allied  to  putrefeM^tion 
of  the  foeUil  membranes;  and  it  alwa3r8  produces  the  same  effect — abortion— 
without  any  other  apparent  efficient  cause  being  in  operation. 

Stmftoms. — ^It  is  rare  that  this  kind  of  abortion  occurs  before  the  third  or 
fourth  month  of  gestation ;  more  frequently  it  is  at  the  fifth,  sixth,  or  seventh 
month,  or  even  later.  There  are  no  premonitory  symptoms,  except  perhaps 
a  trifling  uneasiness  for  a  few  hours  previously,  with  sinking  of  the  flanks 
and  descent  of  the  abdomen ;  the  animal  generally  looks  well  and  hearty, 
and  yields  its  supply  of  milk  as  usual ;  and  soon  after  the  foetus  is  expelled, 
apparently  without  any  effort  or  inconvenience,  and  along  with  its  mem- 
branes, if  these  are  not  ruptured,  with  or  without  them  when  they  arei  It 
is  rare,  however,  that  the  ruptured  membranes  are  rejected  immediately  after 
the  foetus  ;  as  a  rule  they  are  nearly  always  retained,  particularly  when  ges- 
tation is  advanced ;  and  they  putrefy  in  the  uterus,  being  got  rid  of  only  in 
shreds  at  intervals.  Then  the  anin^  loses  its  appetite  and  condition,  goes 
off  its  milk,  and  sometimes  perishes,  as  a  consequence  of  this  placental  re- 
tention. If  it  recovers,  cestrum  appears  unnaturally  often,  though  conception 
is  unfrequent  and  sterility  common ;  and  on  the  other  hand,  there  are  some 
ftjiiinftla  which  expel  the  membranes  quickly,  conceive  soon  after,  but  again 
abort  as  readily — ^perhaps  three  times  in  the  course  of  a  year. 

The  fcetus  is  usually  dead,  though  when  it  is  expelled  (in  the  Cow)  after 
the  fifth  month  it  may  be  alive ;  but  it  is  weakly  and  soon  dies,  even  when 
born  near  the  termination  of  pregnancy.  Barrier  mentions  that  these  calves 
make  a  rattling  noise  when  breathing,  accompanied  by  the  discharge  of  a 
rusty-coloured  mucilaginous  fluid  from  the  nostrils ;  that  they  bellow  con- 
tinually, and  are  always  emaciated  and  flabby,  the  gums  and  palate  being 
pale,  and  the  umbilical  vessels  livid  and  withered-looking.  The  dyspnoea 
and  great  weakness  evinced  by  them  shows  that  they  are  not  properly  orgar 
nised.  Those  which  are  dead  when  expelled  exhibit  indications  of  having 
ceased  to  live  a  short  time  previously. 
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As  has  been  stated,  all  the  animals  on  a  pasture  or  in  a  shed  where  the 
disease  prevails,  do  not  abort  at  the  same  time,  but  at  intervals,  When  one 
aborts,  another — its  neighbour  perhaps — appears  to  prepare  for  the  event, 
which  occurs  in  about  eight  days  ;  then  some  days  after  this  it  is  the  turn  of 
another,  and  so  on  until  two-thirds,  or  perhaps  even  all,  of  the  pregnant  Cows 
beyond  three  months'  gestation  have  miscarried. 

It  has  also  been  mentioned  that  it  is  only  after  being  some  time  in  sheds 
in  which  the  disease  is  present,  that  newly-purchased  pregnant  Cows  are  at- 
tacked ;  those  which  have  passed  their  eighth  month  and  are  near  calving 
escaping  abortion. 

Darreau  alludas  to  instances  in  which  a  pregnant  Cow,  leaving  a  shed  in 
which  abortions  prevailed,  and  transferred  to  another  where  the  accident  had 
not  been  seen,  would  remain  all  right  for  some  time,  then  suddenly  miscarry, 
and  in  the  course  of  about  fifteen  days  other  abortions  would  occur  in  this 
fihed — testifying  to  the  danger  of  keeping  pregnant  Cows  in  contact  with  or 
in  proximity  to  those  which  have  miscarried  in  this  way.  It  has  also  been 
stated  that  an  animal  which  miscarries  has  always  a  tendency  to  do  so 
again.  But  it  has  been  observed  that  if  Cows  are  well  fed,  the  period  of 
gestation  after  each  abortion  is  often  longer ;  so  that  if  a  Cow  aborts  the 
first  time  at  six  months,  it  will  do  so  again  at  the  seventh  month,  and  the 
third  time  a  little  before  the  ninth  month,  reaching  its  full  period  in  three 
pregnancies. 

Treatment. — If  the  malady  is  suspected  to  be  due  to  any  one  particular 
cause,  or  if  there  exist  predisposing  causes,  then  the  indications  for  the  pre- 
vention or  cure  of  the  diseased  condition  are  obvious.  The  atonic  state 
which  seems  to  favour  the  occurrence  of  infectious  abortion  in  or  after  cer- 
tain rainy  seasons,  should  be  remedied  by  good  food  and  tonics — and  especially 
preparations  of  iron.  Tonics  are  particularly  serviceable  when  abortion  is 
due  to  ergotised  food ;  though  Zundel  recommends  the  internal  administra- 
tion of  carbolic  acid. 

If,  however,  we  admit  the  most  common  and  efficient  cause  to  be  infection 
— that  abortion  is  due  to  the  presence. of  an  agent  transmissible  from  an 
affected  animal,  or  something  which  has  belonged  to  it,  to  another  in  health 
— then  the  first  and  fundamental  indication  is  to  remove  or  isolate  the  source 
of  the  mischie£ 

When,  therefore,  abortion  occurs,  and  there  is  reason  to  believe  that  this 
accident  is  in  its  nature  infectious,  the  foetus  and  all  pertaining  to  it  should 
be  removed  as  promptly  and  completely  as  possible  from  the  shed  or  place  in 
i^hich  the  animal  is  located.  The  Cow  itself  should  also  be  removed,  and 
either  kept  altogether  isolated,  or  at  least  away  from  all  other  pregnant  cattle, 
with  a  special  attendant  employed  to  look  after  it;  this  attendant  should  not 
go  near  the  unaffected  cattle,  and  the  excreta  &om  the  Cow  should  also 
be  carefully  kept  out  of  their  way. 

The  shed  from  which  the  Cow  has  been  moved,  and  which  contains  other 
pregnant  cattle,  ought  to  be  immediately  cleared  of  all  manure  and  other 
matters  of  an  objectionable  kind,  the  drains  and  the  floor — ^particularly  that 
of  the  stall  which  had  been  occupied  by  the  Cow — ^being  thoroughly 
swilled  with  water,  and  sprinkled  with  some  good  disinfectant  \  a  good 
layer  of  straw  may  then  be  laid  down,  and  the  cattle  replaced. 

The  shed  should  be  kept  clean  and  well  ventilated  for  a  number  of  days, 
and  the  drains  well  flushed  and  disinfected. 
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The  animal  which  has  ahort^d  must  also  be  at  once  attended  to.  If  thd 
membranes  have  not  been  discharged — which  is  most  frequently  the  case— 
they  should  be  removed  as  early  as  possible,  and  not  allowed  to  putrefy; 
their  removal  should  be  effected  by  the  hand,  and  a  weak  solution  of  carbolic 
acid,  permanganate  of  potass,  or  salicylic  acid  ought  to  be  injected  into  the 
vagina  and  uterus.  The  membranes  themselves  should  be  destroyed  or 
buried,  and  the  Cow  should  not  be  allowed  to  go  near  others  which  are  preg- 
.  nant  so  long  as  there  is  any  discharge  per  vulvam :  for  safety,  the  period 
of  isolation  should  extend  to  from  eight  to  fifteen  days.  The  animal 
may  require  good  nursing  in  the  meantime ;  and  it  should  not  be  pat 
to  the  male  until  every  trace  of  irritation  in  the  generative  organs  has  dis- 
appeared. 

When  Cows  show  any  symptoms  of  impending  abortion,  they  ought  to 
be  promptly  removed  from  the  vicinity  of  others  which  are  in  calf. 

When  this  accident  continues  in  a  stable  or  shed,  Saint-Cyr  thinks  it 
necessary  to  recommend  disposal  of  all  the  Cows  therein,  and  before  intro- 
ducing others  into  it,  to  thoroughly  cleanse  and  disinfect  it  by  removing  all 
excreta ;  renewing  the  soil  or  flooring,  washing  and  scraping  the  maugers, 
racks,  and  walls  and  wood-work,  making  more  air-apertures  if  necessary^ 
and  leaving  it  empty,  with  the  doors  and  windows  open,  for  a  month  or  six 
weeks. 

Should  epizootic  abortion  be  traced  to  the  food — ergotised  or  otherwise 
damaged  fodder,  of  course  the  use  of  this  must,  if  possible,  be  prohibited, 
and  a  change  resorted  to.  If  the  pasture  grasses  are  ergotised,  then  the 
pregnant  animals  must  be  removed  from  them,  and  placed  in  more  favourable 
conditions  with  regard  to  food.  Ergotised  or  mouldy  dry  forage  may  be 
Tendered  safe  for  consumption  by  scalding  it  with  boiling  water  or  steam,  or 
pickling  it  in  salt. 

Whenever  or  wherever  the  accident  occurs — whether  at  pasture,  straw- 
yard,  or  in  shed — it  must  not  be  forgotten  that  the  greatest  possible  care 
should  be  taken  to  isolate  the  animal,  if  it  is  with  other  pregnant  creatures 
of  the  same  species,  and  to  bury  everything — foetus,  membranes,  etc,  a» 
well  as  to  destroy  all  traces  of  dischaiges  from  the  patient 
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BOOK    IV. 

NOEMAL  PARTURITION. 

Normal,  ncUural,  physiohgical  or  spontaneoiLS  parturition  or  hirth,  is  the 
expclsion  of  the  fcBtus  at  term  from  the  uterus,  through  the  maternal  pas- 
sages, hy  natural  forces,  and  when  it  is  sufficiently  developed  to  live  external  to 
its  parent.  This  act  is  designated  "  foaling  "  when  occurring  in  the  Mare, 
"calving"  in  the  Cow,  "lamhing"  in  the  Sheep,  "pupping"  in  the  Bitch, 
efca  It  receives  the  designation  of  **  normal,"  "  natuml,"  etc.,  when  it  \s 
accomplished  in  a  manner  favourable  to  the  parent  and  offspring  without 
extraneous  assistance, and  by  natural  forces  alone;  and  "abnormal,''  "patho- 
logical," "  difficult,"  or  "  abnormal,"  when  it  cannot  be  so  accompUshed,  and 
when  the  aid  of  man  is  required  to  relieve  the  parent  and  release  the  progeny. 
Though  eminently  a  physiological  act,  it  is  nevertheless  one  of  the  most  diffi- 
cult ;  the  interval  between  normal  and  pathological  parturition  is  sometimes 
extremely  brief,  the  one  being  often  transformed  into  the  other  in  a  re- 
markably short  time.  It  is  also  said  to  be  "  premature "  when  it  occurs 
before  the  usual  period,  and  the  young  creature  is  bom  in  a  viable  condition ; 
while  it  is  "  prolonged  "  birth  when  pregnancy  extends  beyond  the  ordinary 
tenn.  We  have  already  spoken  of  these  terms,  and  alluded  to  their  diversity  ; 
and  we  have  only  now  to  note  that  these  variations  do  not  appear  to  have 
any  influence  on  the  physiological  act  of  parturition. 
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CHAPTER    I. 
Physiology  of  Parturition. 

Tms  act  of  parturition,  notwithstanding  its  special  object,  is  distinguished 
from  all  other  physiological  acts  or  functions  by  certain  peculiarities;  for 
while  the  latter  are  normally  accomplished  without  disturbing  in  any  way 
the  well-being  of  the  individual,  parturition,  on  the  contrary,  even  when 
natural,  is  accompanied  by  pain,  general  disturbance  and  uneasiness,  and 
violent  efforts.  And  during  birth  nature  does  not  appear  to  obey  those  im- 
mutable laws  80  strictly  as  in  the  accomplishment  of  the  other  physiological 
acts,  but  makes  frequent  and  wide  deviations  ;  though  these  do  not  often 
compromise  the  final  result.  We  never  find  two  births  exactly  alike,  but  each 
offers  something  peculiar  when  attentively  observed.  We  need  only  refer  to 
the  duration  of  the  act  as  a  whole,  as  well  as  to  each  of  its  periods  or  stages. 
Sometimes  it  only  occupies  a  few  minutes,  in  other  instances  days  are  re- 
quired to  complete  it ;  in  some  cases  the  first  stage  is  long  and  the  second 
^ort,  and  in  others  it  is  the  reverse.  The  labour  pains,  or  contractions, 
piesent  as  notable  differences  with  regard  to  intensity,  duration,  and  fre- 
quency, as  well  as  in  the  pain  they  cause  and  the  influence  they  exercise  on 
the  other  parts  of  the  body ;  while  the  amount  of  allantoid  or  amniotic  fluid 
is  as  variable,  though  no  ill  effects  may  result  from  this.  And,  finally,  the 
foetus  may  present  itself  for  expulsion  in  a  variety  of  positions,  which, 
though  they  may  not  impede  birth,  yet  prove  that  parturition  is  an  ex- 
tremely variable  act 
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SECTION  I.— CAUSES  OF  PAETUEITION. 
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'hough  parturition  only  occurs  at  the  end  of  pregnancy,  nevertheless  this 
act  is  being  prepared  for  from  an  early  period  in  the  development  of  the 
ovum,  as  we  have  shown  when  speaking  of  the  anatomy  and  physiology  of 
the  generative  organs.  During  the  evolution  and  development  of  the  ovam, 
the  uterus  increases  in  a  corresponding  manner,  and  its  muscular  layer  is 
proportionately  augmented.  When,  towards  the  termination  of  gestation, 
the  ovQm  has  reached  maturity,  and  the  organs  necessary  for  the  independent 
existence  of  the  foetus  are  completely  developed,  certain  edterations  occur,  both 
in  the  uterus  and  the  foetal  connections  with  it,  which  bring  about  the  ex- 
pulsion of  the  young  creature.  • 

These  alterations  would  appear  to  consist  in  a  gradually  increasing  fatty 
degeneration  of  the  decidua,  by  which  the  organic  connection  that  had  ex- 
isted between  the  peripheral  portions  of  the  ovum  and  the  uterus  is  gradually 
destroyed,  by  a  regressive  process  in  the  cells  lying  between  them;  while  the 
blood  which  was  sent  to  the  organ  is  now  diverted  towards  the  mammae,  for 
the  secretion  of  milk.  The  exchange  of  materials  between  the  uterus  and 
foetus  is  lessened,  and  the  latter  becomes  like  a  foreign  body  in  the  cavity  of 
the  former.  At  all  the  places  where  the  cell  degeneration  has  reached  a 
certain  stage,  the  terminations  of  the  nerves  are  irritated.  But  to  obtain  a 
reflex  action,  and  consequent  contraction  of  the  uterine  muscles,  as  Scbroeder 
observes,  a  certain  amount  of  continuous  irritation  is  necessary.  This  sum 
once  obtained,  a  reflex  action  takes  place  in  the  form  of  a  contraction,  which, 
however,  is  slight  at  the  beginning.  Then  a  pause  follows,  until  the  sum  of 
the  irritation  is  again  sufficient  to  cause  a  contraction.  By  the  increase  in 
intensity  of  the  contractions,  the  uterine  wall  is  removed  from  the  envelopes, 
and  this  separation  becomes  a  new  source  of  irritation  to  the  uterine  nerve- 
fibres.  The  reflex  action,  in  the  form  of  labour-pains,  becomes  more  and 
more  powerful,  until  these  follow  at  last  in  rapid  succession  and  complete  the 
expulsion  of  the  ovum.  This  irritability  of  the  uterine  nerves  progressively 
increases  with  the  advance  of  pregnancy,  and  explains  the  regular  setting  in 
of  labour,  as  well  as  the  not  unfrequent  retardation  of  the  pains  in  cases 
where  the  separation  of  the  membranes  has  been  premature. 

The  sympathetic  nerve  is  in  all  probability  that  which  is  most  concerned 
in  the  uterine  contractions,  as  it  is  the  motor  nerve  of  the  organ ;  and  its 
iufluence  is  called  forth  by  the  irritation  just  mentioned  as  being  produced 
on  the  terminations  of  the  nerves  on  the  inner  surface  of  the  uterus  by  reflex 
action,  the  irritation  being  transformed  into  involuntary  motor  activity.  It 
is  surmised  that  the  sacral  nerves  are  merely  inhibitory. 


SECTION  IL— THE  EXPELLING  POWEES. 

The  expulsive  force  by  which  parturition  is  effected  resides  in  the  unstriped 
muscular  fibres  of  the  uterus,  which  cause  the  organ  to  contract  in  a  rhythmical 
and  somewhat  peristaltic  manner,  the  contractions  of  the  abdominal  muscles 
and  diaphragm  being  merely  auxiliary.  These  contractions  of  the  uterus 
may  take  place  although  the  organ  does  not  contain  a  foetus,  and  have  been 
noted  in  extra-uterine  pregnancy,  when  they  probably  occur  through  sympa- 
thy. They  have  been  observed  in  the  false  gestation  of  the  Bitch  which  has 
not  really  conceived,  but  whose  mammse  enlarge,  and  which  makes  its  bed 
and  exhibits  other  indications  of  approaching  labour ;  as  well  as  in  pregnancies 
prolonged  beyond  their  ordinary  limi  t. 

As  the  uterine  contractions  which  lead  to  expulsion  are  usually  ac- 
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eompanied  by  a  painfal  sensation  (due  to  the  pressure  exercised  on  the 
terminations  of  the  nerves  within  the  muscular  fibres),  they  are  in  common 
parlance  designated  "  labour  pains  "  {dolores  ad  partum) ;  while  the  resist- 
ance they  have  to  overcome  is  centred  in  the  foetus  and  its  envelope.^,  as  well 
as  in  the  passages  these  have  to  traverse  in  order  to  reach  the  external 
world. 

Expulsion  is  not  effected  by  one  contraction,  but  by  a  series  of  contractions; 
between  each  of  these  there  is  an  interval  of  apparent  repose,  during  which  the 
organ  seems  to  be  gathering  strength  for  a  new  effort.  As  in  almost  aU  unstriped 
muscular  fibres^  the  reflex  action  following  upon  an  irritation  is  slow  and 
gradual,  and,  according  to  the  degree  of  irritation,  of  varying  intensity  and 
duration.  At  the  commencement,  corresponding  to  the  slight  irritation,  the 
contraction  is  feeble  and  short,  and  the  time  required  to  obtain  the  necessary 
sum  of  the  persistent  irritation  for  a  new  reflex  action  as  comparatively  long ; 
though  the  uterine  walls  are  not  relaxed  on  their  contents,  but  are  main- 
tained in  a  certain  state  of  contraction  by  the  tonicity  of  their  muscles. 

When  the  pains  are  regular,  there  is  also  a  certain  gradation  in  each  indi- 
vidual contraction.  Feeble  at  its  commencement,  it  gradually  increases,  the 
uterus  becoming  harder  until  the  maximum  of  contraction  has  been  reached  ; 
this  persists  for  some  time,  and  then  as  gradually  subsides. 

As  parturition  progresses,  and  the  separation  between  the  uterus  and 
fcDtus  increases,  the  irritation  becomes  stronger,  and  the  intervals  between 
the  contractions  shorter,  while  these  latter  augment  progressively  in  intensity 
and  duration.  The  necessity  for  these  intermissions,  particularly  in  the 
early  sts^e  of  parturition,  is  obvious.  They  allow  the  animal  time  to  re- 
cover, to  some  extent,  from  the  exhaustion  they  occasion,  and  permit  the 
genital  passages  to  become  gradually  prepared  for  the  exit  of  the  foetus 
through  them ;  while  the  latter  can  also  recover  from  the  inconvenience  it 
may  suffer  from  the  interruption  between  it  and  the  uterus  during  the  pain^ 
and  especially  towards  the  termination  of  the  act. 

During  each  regular  pain  the  whole  of  the  uterus  contracts,  though  the 
fundus  does  so  most  energetically ;  and  the  longitudinal  fibres  of  the  organ 
are  more  particularly  brought  into  play  at  the  initial  and  middle  stage  of  par- 
turition. The  comua  likewise  contract,  are  twisted  on  themselves  anteriorly, 
are  shortened  through  the  action  of  the  longitudinal  fibres,  and  are  brought 
nearer  the  body  of  the  uterus,  which  is  also  shortened ;  and  as  this  shorten- 
ing is  always  taking  place  in  the  direction  of  the  cervix,  it  is  herei  that  the 
sum  total  of  the  expelling  force  is  centred ;  and  it  is  this  force,  commencing 
to  operate  at  the  fundus  of  the  organ,  and  exerted  on  the  incompressible 
liquor  amnii,  which  gradually  opens  the  os  for  the  extrusion  of  the  foetus. 
The  latter,  with  its  envelopes,  first  acts  as  a  stimulus  to  the  utenis,  but  they 
soon  begin  to  play  quite  a  mechanical  part  in  the  dilatation  of  the  already 
greatly  shortened  cervix.  The  latter  becomes  thinner  as  the  contractions  force 
the  bag  of  waters  against  it ;  so  that  the  os  is  gradually  widened,  and  the 
cervix  becomes  a  part  of  the  uterine  cavity.  As  soon  as  the  os  is  slightly 
opened,  the  bag  of  waters  enters  it  and  acts  as  a  mechanical  dilator ;  then  the 
lower  parts  of  the  fore  limbs,  succeeded  by  the  head  of  the  foetus,  are  intro- 
duced, and  from  their  combined  shape  act  like  a  wedge,  until,  by  the 
eccentric  pressure,  the  chest  is  passed  in,  and  the  cervix  being  drawn  over 
the  presenting  parts,  the  os  is  of  the  same  diameter  as  the  vagina,  which  then, 
with  the  uterus,  constitutes  one  common  cavity.  Every  part  of  the  cervix 
being  acted  on  by  the  longitudinal  fibres,  the  aperture  of  the  os  is  perfectly 
<nrctdar  at  this  stage;  as  is  observed  in  the  Cow  and  Goat  when  the  uterus  is 
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pushed  back,  and  its  orifice  is  visible  at  the  vulva.  Irregularity  in  the  contrac- 
tions, however,  and  particularly  when  they  are  rendered  so  from  a  transverse 
position  of  the  foetus,  delays  the  dilatation,  which  is  otherwise  rapid  according 
to  the  force  and  frequency  of  these  contractions.  At  first  the  dilatation 
occurs  very  slowly,  especially  in  primipane ;  when  the  fcetus  presents  by  the 
croup,  or  when  the  body  of  the  uterus  inclines  too  much  downwards,  causing- 
the  cervix  to  bend  up  towards  the  sacrum,  it  is  also  very  tardy.  Ab  soon, 
however,  as  the  mechanical  action  of  the  water-bag  and  foetus  come  into* 
operation,  it  makes  rapid  progress  in  natural  parturition. 

If  the  uterus  of  animals  usually  uniparous  contains  two  foetuses,  the  two* 
comua  are  about  the  same  size,  each  having  a  foetus  in  the  same  position  a» 
if  there  was  only  one  in  the  uterine  cavity.  In  general,  the  two  foetuses 
present  anteriorly,  although  it  sometimes  happens  that  the  second,  or  the  first, 
or  even  both,  present  posteriorly ;  not  unfrequently  the  second  makes  a  mal- 
presentation.  When  there  are  twins,  parturition  is  more  difficult  and  slower 
than  when  there  is  only  one  :  possibly  because  the  great  distention  of  the 
ut-erus  diminishes  its  contractile  power.  Another  feature  in  twin  preg- 
nancies is  that  parturition  often  occurs  before  the  ordinary  time ;  and  even 
when  this  has  been  reached,  one  or  both  foetuses  are  smaller  and  weaker  than 
when  there  is  only  a  single  foetus. 

When  twin  parturition  sets  in,  the  uterine  contractions  commence  almost 
simultaneously  in  both  comua,  which  are  much  less  apart  than  in  the  non- 
pregnant state  ;  but  as  the  two  foetuses  cannot  be  bom  together,  that  which 
is  most  advanced  is  delivered  first,  the  other,  which  is  behind  it,  mechani- 
cally aiding  in  its  expulsion.  In  the  Mare,  the  interval  between  the  birth 
of  twins  is  rarely  more  than  ten  minutes  ;  with  the  Cow  it  may  be  one  or 
two  hours ;  and  with  the  Ewe  half  an  hour.  When  \\iQ  position  of  the 
second  foetus  is  favourable,  it  is  usually  expelled  more  rapidly  and  easily  than 
the  first ;  and  when  they  are  of  a  different  size,  the  largest  is  ordinarily  bom 
before  the  other.  When  the  number  of  foetuses  is  greater,  they  are  also- 
expelled  successively  at  intervals  of  some  hours. 

'  In  cases  of  superfoetation,  if  such  an  occurrence  can  take  place  in  animals- 
other  than  in  those  the  comua  of  whose  uterus  opens  into  the  vagina,  the 
uterine  contractions  must  be  limited  to  the  comu  containing  the  foetus  whose 
period  for  birth  has  arrived ;  otherwise,  the  other  foetus  would  be  expelled 
at  the  same  time,  and  there  would  then  be  a  birth  and  an  abortion. 

W^ith  the  small  multiparous  animals,  in  which  the  foetuses  are  expelled  one 
after  the  other,  it  may  be  admitted  that  each  fraction  of  the  uterus  cor- 
responding to  a  foetus  contracts  in  its  turn — ^at  first  the  segment  of  one  of 
the  comua  nearest  the  cervix,  then  the  next  segment,  and  so  on  until  the 
one  in  proximity  to  the  ovary  is  reached,  so  as  to  get  rid  of  all  successively : 
one  comu  expelling  a  foetus  alternately  with  the  other ;  the  uterine  contrac- 
tions, although  general,  being  most  energetic  at  the  portions  intermediate  to 
the  foetuses. 

The  uterine  contractions  are  very  powerful,  as  any  one  can  testify  who 
has  had  occasion  to  introduce  his  hand  into  the  uterus  during  parturition  ; 
and  their  force  is  not  always  related  to  the  general  physical  power  of  the 
animal ;  though  they  are  always  more  energetic  in  the  Mare  than  the  Cow, 
as  well  as  more  continuous.  Not  unfrequently  they  are  more  powerful  in 
weak-looking  animals  than  in  those  which  are  robust  and  vigorous;  and 
their  energy  depends  evidently  upon  the  development  of  the  muscular 
stracture  of  the  uteras,  and  the  potency  of  the  sympathetic  ganglia  which 
stimulates  it.    Their  energy  and  frequency  also  often  depend  upon  the  dura* 


PHYSIOLOGY  OF  PARTURITION.  213 

tion  of  the  pains,  and  the  existence  of  mechanical  obstacles  to  the  birth  of 
the  foetus. 

After  the  complete  dilatation  of  the  os,  the  third  stage  of  delivery  begins,  and 
the  manner  in  which  the  litems  contracts  is  modified.  The  resistance  is  no 
longer  at  the  cervix,  but  in  the  uterus  itself^  being  due  to  the  presence  of  the 
fcBtos;  and  now  the  circular  as  well  as  the  longitudinal  fibres  come  into  action 
simultaneously,  in  order  to  diminish  the  uterine  cavity  and  quite  expel  its  con- 
tents. In  this  they  are  greatly  aided  by  the  abdominal  muscles  and  the 
diaphragm,  which  until  now  could  assist  but  little ;  though  the  participation 
of  these  does  not  appear  to  be  absolutely  indispensable,  for  birth  may  take 
place  without  it.  Nevertheless,  it  is  a  fact  that  in  diminishing  the  abdominal 
cavity,  and  pressing  on  its  contents,  these  muscles  concur  in  pushing  the  foetus 
in  the  direction  in  which  least  resistance  is  offered — towards  the  pelvic  cavity ; 
and  as  their  contractions  are  effective,  so  do  those  of  the  uterus,  which  are 
coincident  with  them,  become  increased  in  power  and  frequency.  The  animal 
"  strains,"  as  in  defecation  or  micturition,  but  with  all  its  force  ;  and  these 
throes,  which  are  involuntary  to  a  great  extent,  and  in  which  nearly  all  the 
muscles  of  the  trunk  share,  soon  bring  the  act  to  a  termination. 

The  foetus  itself  has  been  sometimes  regarded  as  the  chief  agent  in  parturi- 
tion, from  the  &ct  that  this  act  is  longer  and  more  difficult  when  the  creature 
is  dead,  and  that  it  has  been  expelled  after  the  mother  has  ceased  to  live.  But 
it  must  be  remembered  that  the  movements  of  the  foetus  are  very  trifling, 
and  of  little  importance  when  compared  with  the  resbtance  to  be  overcome 
at  birth ;  so  that  the  young  creature  must  remain  almost,  if  not  quite  passive 
during  the  act.  And  if  this  act  is  tardily  accomplished  when  the  foetus  is 
dead,  the  delay  may  be  due  to  the  absence  of  stimulation  or  irritation  in  the 
organ,  to  the  uterus  not  having  a  fixed  point  to  act  upon,  or  perhaps  even  to 
a  local  septosis  or  paralysis  from  the  decomposition  of  the  foetus. 

With  regard  to  expulsion  of  the  foetus  after  the  death  of  the  mother,  it 
must  also  be  remembered  that  all  the  organs  do  not  cease  to  live  at  once,  and 
that  many  continue  to  contract  for  some  time  after  the  mother's  heart  has 
ceased  to  pulsate.  Leroux  has  felt  this  organ  contracting  a  quarter  of  an 
Ilout  after  death,  and  after  gastro-hysterotomy  on  the  dead  human  body  it  has 
been  seen  to  contract  as  in  the  living  woman ;  Haller  has  witnessed  the  con- 
traction of  the  comua  of  the  Cat's  uterus,  even  when  the  organ  was  detached 
from  the  body ;  and  Colin  states  that  he  has  observed  the  uterus  of  Sheep  to 
contract  for  forty  and  fifty  minutes  after  death. 

As  we  have  said,  the  resistance  which  the  expelling  forces  have  to  overcome 
is  constituted  by  the  foetus  and  its  membranes,  and  the  genital  passages 
— ^the  06  uteri,  vagina,  vulva,  as  well  as  the  pelvis  and  soft  parts  covering 
and  lining  it.  The  foetus  participates  in  the  resistance  by  its  volume,  its 
form,  its  manner  of  presentation,  its  position,  the  conformation  and  texture 
of  the  tissues  which  unite  it  to  the  mother,  etc.  \  while  the  genital  passages 
offer  resistance  from  their  form,  width,  extensibility,  and  softness.  The  faeces 
accumulated  in  the  rectum,  or  urine  in  the  bladder,  sometimes  increase  the 
zesistance  to  be  overcome. 

In  order  that  birth  may  be  possible,  the  expelling  force  must  be  greater 
than  the  resistance,  and  it  is  upon  the  relation  between  these  that  the  manner 
in  which  the  foetus  is  expelled  will  more  particularly  depend,  as  well  as  the 
difficolty  attending  its  expulsion  and  the  time  required  for  the  act  of 
parturition. 

We  have  only  now  to  allude  to  the  influence  of  the  expelling  force  on  the 
ioetal  membranes.     We  have  seen  that  these,  which  we  may  now,  with  their 
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contents^  designate  the  ''  water  bag,"  assist  in  dilating  the  os^  and  that  the 
uterine  contractions  propel  them  farther  into  the  vagina  in  the  form  of  an 
elongated  bladder  partly  filled  with  fluid.  This  soon  appears  between  the 
labia  of  the  ralva  as  a  round  distended  tumour,  at  the  moment  a  pain  occurs, 
but  flaccid  in  the  interval ;  and  not  long  afterwards  as  a  somewhat  volumin- 
ous pediculated  tumour,  to  which  each  pain  adds  a  little  more  fluid,  until  at 
last  the  membranes  cannot  resist  the  strain,  and  rupture,  when  the  allantoic, 
and  then  the  amniotic  fluids  escape  from  them,  leaving  a  variable  quantity 
in  the  uterus ;  some  of  this  is  discharged  into  the  vagina  at  the  termination  of 
each  pain,  and  assists  in  lubnfying  the  mucous  membrane  and  aiding  in  the 
passage  of  the  foetus. 

It  may  be  remarked  that  numerous  causes  influence  the  period  when  this 
rupture  occurs.  In  the  Mare  the  membranes  are  thicker,  more  resisting,  and 
much  less  adherent  to  the  uterus  than  in  the  Cow ;  so  that  rupture  is  later  in 
taking  place,  and  it  not  unfrequently  happens  that  the  foal  is  bom  in  them; 
though  the  calf,  I  believe,  never  is.  But  there  are  individual  differences  in  this 
respect  even,  and  in  some  instances  it  will  be  found  that  rupture  takes  place 
at  the  commencement  of  parturition,  in  others  towards  the  end ;  though  when 
this  takes  place  late  it  is  more  favourable  than  when  it  occurs  early,  as  the 
amniotic  fluid  preserves  the  foetus  fix)m  undue  compression  by  the  uterus, 
while  it  powerfully  aids  in  the  progressive  and  regular  dilatation  of  the  os  and 
vulva,  and  lubrifies  the  passages,  thus  diminishing  friction  and  protecting  the 
maternal  organs  from  injury.  When  rupture  occurs  too  early,  and  before  the 
foetus  has  been  sufficiently  expelled,  the  parts  become  dry,  and  labour  is 
always  longer,  and  more  painful  and  difficult  for  the  mother,  while  it  is  often 
fatal  to  the  foetus. 

SECTION  m.— SYMPTOMS  AND  COUESE  OF  PAETXTKITION.  ^ 

The  physiological  phenomena  just  alluded  to,  and  by  which  the  foetus  is 
bom,  are  collectively  designated  as  *'  labour."  The  entire  period  of  labour  is, 
for  facility  of  description  and  study,  divided  into  a  certain  number  of  stages  or 
periods — usually  three  or  four.  These  are :  1.  Preliminary  stage  ;  2.  Dilor 
iatian  of  the  os  uteri  ;  3.  Expulsion  of  the  fcetus;  4.  Escptdsion  of  the  memhranes. 

1.  Preliminary  Stage. — Various  precursory  signs  announce  the  approaching 
termination  of  pregnancy  and  the  advent  of  labour.  These  may  be  observed 
some  hours,  sometimes  even  for  days,  before  that  event  occurs. 

One  of  the  most  important  signs  is  the  enlaigement  and  increased  sensi- 
bility of  the  mammae,  to  which  the  excess  of  blood  no  longer  required  in  the 
uterus  is  directed.  These  glands  become  voluminous,  hard  and  tender;  and 
this  phenomenon  is  more  particularly  reinarkable  in  those  animals  whose  milk 
is  not  utilised  after  the  young  have  been  weaned.  The  mammary  glands 
then  become  soft,  flaccid,  and  small,  and  cease  to  secrete.  In  such  animals 
as  the  Mare  and  Ewe,  these  glands,  ordinarily  small  and  scarcely  perceptible, 
before  parturition  become  so  remarkably  developed  as  to  cause  alarm  in 
people  who  do  not  understand  the  cause.  With  the  Mare  especially,  the 
development  of  the  mammaB  is  sometimes  so  considerable,  that  the  engorge- 
ment extends  beneath  the  abdomen  and  simulates  oedema,  or  it  ascends  between 
the  thighs  as  high  as  the  vulva  as  a  prominent  ridge,  while  the  skin  in  this 
region  is  reddened.  At  a  later  period,  the  teat  yields  a  serous  fluid  on 
pressure,  or  this  constitutes  a  crust  around  it;  this  fluid  afterwards  be- 
comes somewhat  lactescent,  and  finally  appears  as  the  '*  colostrum  "  or  first 
milk. 
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Another  premonitory  sign  is  the  tumefaction  of  the  vulva,  increase  of  the 
space  hetween  the  labia,  which  become  soft  and  flabby,  while  their  lining 
membrane  is  reddened,  and  a  viscid  glairy  mucus  covers  it.  This  mucus, 
derived  from  the  vaginal  lining  membrane,  soon  becomes  so  abundant  that  it  is 
discharged  in  loug  filamentous  streams,  particularly  in  the  Cow,  and  soils  the 
tail  and  hocks ;  it  is  destined  to  lubricate  the  genital  passages,  and  facilitate 
the  extrusion  of  the  foetus. 

With  these  changes,  the  abdomen  falls,  or  rather  becomes  more  pendent ; 
the  croup  looks  hollow,  as  do  the  flanks,  due  to  the  relaxation  of  the  broad 
ligaments.  The  spine,  particularly  in  the  lumbar  region,  becomes  more 
horizontal  and  rather  inclines  downward,  as  if  yielding  to  the  weight  of  the 
abdomen.  The  haunches  appear  to  be  wider  apart,  and  the  gluteal  muscles 
to  subside,  owing  to  the  feJIing  in  or  modification  of  the  sacro-ischiatic,  as 
well  as  the  sub-ischiatic,  ligaments,  from  serous  infiltration. 

The  animal  walks  sluggishly  and  unwillingly,  and  if  grazing  with  others, 
does  not  appear  to  care  about  following  them.  Sometimes,  as  has  been  men- 
tioned, there  is  swelling  of  the  limbs,  particularly  the  hind  ones. 

If  very  careful  vaginsil  exploration  be  made  at  this  time,  it  will  bo  found 
that  the  cervix  uteri  has  become  a  part  of  the  uterine  cavity  and  is  almost 
completely  eflaced,  being  reduced  to  merely  a  thin  circular  ring ;  its  tissue  is 
soft,  and  the  os  is  slightly  open  in  those  animals  which  have  previously 
had  young. 

As  parturition*  draws  nearer,  these  phenomena  are  more  marked.  The 
animal  also  begins  to  be  restless,  and  continually  agitated  ;  if  feeding,  it  stops 
for  some  moments,  as  if  listening  to  some  sound  only  audible  to  itself,  or  as 
if  experiencing  some  strange  internal  sensation  for  the  first  time,  and  which 
may  certainly  be  the  preparatory  or  commencing  contractions  of  the  uterus. 
J^^ot  un£requently  the  animal  lies  down  and  gets  up  again,  as  if  suffering  from 
colic.  Some  are  quite  mute,  though  anxious  and  uneasy ;  while  others,  in 
addition  to  exhibiting  restlessness  and  distress,  utter  a  half-stifled  cry  of 
pain.  The  Mare  whisks  its  tail,  the  Cow  bellows,  the  Ewe  bleats,  the  Bitch 
often  whines,  and  the  Cat  emits  a  low  cry  as  if  in  suffering.  If  the  animal 
is  at  liberty,  it  seeks  a  remote  quiet  place  in  which  to  bring  forth  its  young ; 
while  some — such  as  the  Bitch,  Cat,  Sow,  and  Eabbit — ^prepare  a  special 
nest. 

2.  DUaiation  of  the  Os  Uteri, — ^The  limit  between  this  stage  and  the  former 
is  not  so  well  marked  as  our  division  would  indicate.  ^Nevertheless,  it  is  meant 
to  imply  that  the  stage  of  dilatation  of  the  os  terminates  pregnancy  and  ends 
with  complete  extension  in  width  of  that  uterine  passage.  It  is  marked  by 
increasing  uneasiness  of  the  animal :  pawing,  lying  down  and  rising  frequently 
in  a  kind  of  objectless  fashion,  while  the  expression  of  the  physiognomy 
betrays  suffering.  When  the  uterine  contractions  really  commence,  the 
creature  suddenly  stops,  as  if  surprised  by  the  pain ;  its  eye  looks  animated 
and  expresses  anguish;  the  skin  is  hot,  pulse  quickened,  visible  mucous 
membranes  injected ;  the  abdominal  walls  are  rigid  and  contracted,  the  flank 
is  tense,  and  very  frequently  faeces  or  urine  are  voided.  During  this  pain, 
if  the  cervix  uteri  is  explored,  it  will  be  found  that  its  attenuated  border  has 
a  tendency  to  become  hard  and  prominent.  When  the  pain  has  passed,  calm 
sncoeeds;  the  cervix  becomes  thick  and  elastic,  and  the  os  is  markedly 
enlarged.  Each  pain  lasts  for  some  seconds  to  two  or  three  minutes,  the 
interval  of  quiet  continuing  to  about  fifteen  minutes  at  first ;  though  it 
diminishes  when  the  contractions  become  more  frequent,  more  eneigetic,  and 
more  prolonged,  and  dilatation  of  the  os  progresses.    Then  the  foetal  mem- 
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branea  begin  to  be  detached  from  the  inner  surface  of  the  uterus  and  enter 
the  OS,  whence  they  pass  into  the  Yagina  and  between  the  labia  of  the  valva, 
where  they  appear  externally  as  the  ''  water-bag."  In  the  meantime,  the  fore 
limbs  and  the  nose  and  head  of  the  foetus  enter  the  os,  and  dilate  it  to  its 
fullest  extent,  when  the  cavity  of  the  uterus  forms  a  canal  continuous  with 
the  vagina. 

3.  Expulsion  of  the  Foetus, — ^The  pains  become  more  severe,  £requent,  and 
sustained,  and  to  the  uterine  contractions  are  added  those  of  the  diaphragm,aDd 
abdominal  and  other  muscles.  If  the  animal  is  standing,  it  brings  all  its  limbs 
under  the  body,  arches  the  back,  elevates  the  tail,  slightly  flexes  the  hocks, 
makes  a  deep  inspiration,  closes  the  glottis  to  imprison  the  air  in  the  chesty  and 
by  a  powerful  contraction  of  all  the  muscles  of  the  trunk,  it  brings  such  an 
amount  of  pressure  to  bear  on  the  foetus  as  to  propel  it  into  the  pelvic  cayity, 
and  rupture  the  chorion.  At  each  contraction  the  "  water-bag,"  formed  by 
the  allantoiB  and  amnion,  protruded  beyond  the  vulva,  increases  in  volume. 
It  varies  in  different  animals ;  being  in  the  Cow  about  as  large  as  the 
bladder  of  a  Pig,  and  in  the  Bitch  the  size  of  the  carp's  swimming  bladder. 
When  it  is  very  large  in  advanced  parturition,  it  is  reckoned  a  good  sign; 
though  it  may  not  indicate  a  good  presentation  of  the  foetus^  nor  an  easy 
birth. 

The  water-bag  soon  ruptures,  and  its  contents  partly  escape ;  that  behind 
the  thorax  of  the  foetus  being  retained,  and  voided  only  in  smsdl  quantity  as 
the  uterus  contracts.     When  the  membranes  are  thinner  and  weaker  than 
usual,  they  may  rupture  before  the  os  is  completely  dilated,  and  then  the  fluid 
escapes  in  a  small  quantity  at  a  time ;  this  frequently  happens  with  primi- 
para},  though  it  is  sometimes  observed  in  protracted  labour,  which  is  the 
most  painful.     In  general,  however,  no  harm  results  from  this  premature 
rupture  if  parturition  is  not  too  long  delayed ;  indeed,  in  some  cases  it  may 
be  useful,  as  when  the  uterus  is  over-distended  with  fluid  in  hydramnios, 
when  its  discharge  allows  the  oi^an  to  contract  more  freely,     lii  other  in- 
stances the  membranes  are  remarkably  strong  and  resisting,  and  withstand 
the  contractions  for  a  long  time  after  they  have  been  extruded  beyond  the 
vulva ;  their  artificial  rupture  may  even  be  required.  Sometimes  they  do  not 
rupture  at  all,  and  the  foetus  is  bom  in  them,  or  even  after  them,  as  has 
occurred  in  the  Cow.    The  rupture  usually  occura  at  the  most  dependent  part  of 
the  bag,  at  the  uterine  orifice,  towards  the  os,  or  in  front  of  it.  Then  succeeds  a 
brief  interval  of  quiet — the  foetus  being  meanwhile  retained  in  the  uterus — 
during  which  the  organ  is  closely  applied  to  the  body  of  the  foetus,  and  is 
preparing  itself  for  a  final  effort,  which  is  soon  made.     The  contractions  are 
most  eneigetic  and  rapid,  and  every  time  they  are  made  the  watera  flow  in 
small  quantity,  moistening  and  relaxing  the  parts ;  the  foetus  passes  on  until 
the  fore  feet  and  muzzle,  forming  a  kind  of  cone,  appear  at  the  vulva,  the 
orifice  of  which  is  opened  by  them.   When  the  head  has  cleared  the  vulva, 
there  is  usually  a  short  pause,  as  if  to  allow  the  tissues  of  this  region  to  become 
accustomed  to  the  distention,  and  to  prepare  them  for  the  still  greater  strain 
which  is  yet  to  be  imposed  on  them.     The  thorax  and  shoulders  of  the  foetus 
have  now  arrived  at  the  inlet  of  the  pelvis,  and  as  they  form  the  deepest  and 
most  difficult  part  of  the  young  creature's  body,  the  contractions  which  ensue 
for  its  complete  expulsion,  though  most  powerful  and  continuous,  only  Impel 
it  slowly  towards  the  outlet^  on  arriving  at  which  a  more  energetic  and  pain- 
ful effort  than  all  the  othen  pushes  it  through.    The  act  may  now  be  said  to 
have  terminated ;  as  to  expel  the  croup  requires  only  a  few  comparatively 
weak  throes,  and  the  weight  of  the  anterior  part  of  the  body  of  the  foetus, 
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hanging  beyond  tlie  vulya,  greati;  aids  them.  It  is  tare  indeed  that  the 
cioDp  offera  a  serious  obstacle  to  expulsion. 

During  this  act  the  creature  betrays  evidence  of  pain,  eepecially  if  it  be  a 
primipaia :  and  this  is  patticolaTly  maiked  wbeu  the  head  of  the  faetus  passes 
thtoogb  the  still  incompletely  dilated  os,  and  still  more  so  when  the  cbest  and 
shouldeis  distend  the  tissue  of  the  vulva  and  perineom  to  the  utmost.  Then 
the  pulse  is  hard  and  frequent,  and  the  skia  hot — sometimes  covered  with 
penpiiation — oi  the  body  is  ligid.  The  Bitch  and  Cat  oiliea  utter  a  cry  of 
pain  as  the  head  and  chest  pass  through  the  vulva. 

After  the  young  animal  is  expelled,  the  umbilical  cord  is  torn,  and  the 
liquor  anmii  remaining  in  the  uterus  escapes,  accompanied  or  followed  by  a 
little  blood  resulting  from  the  sudden  separation  of  the  placentae. 

Th.bpoHtum  assumed  by  animals  during  parturition  is  somewhat  variable. 
The  larger  Riinmls  which  usually  only  bring  forth  one  at  a  birth,  such  as  the 
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Fig.  ee. 

Cow  II  THE  Act'ot  Pabtukitioh  :   STursiaa  Posmon. 

Uaie,  Cow,  and  Sheep,  ordinanly  do  so  standing;  and  this  position  has  the  fol- 
lowing advantages :  the  vertebro-sacrol  angle  is  effaced,  and  the  obstacle  that  its 
projection  might  offer  to  tha  passage  of  the  ftetusintothe  pelvis  is  diminished; 
the  aoxiliary  muscles—abdominal  and  diaphragmatic — can  act  more  eneigeti- 
cally  ;  the  young  creature,  being  sustained  by  the  umbilical  cord  when  it  has 
deatod  the  vulva,  glides  gently  on  the  half-flexed  hocks  of  the  parent,  and  so 
teaches  the  ground  without  injury  (Fig.  56). 

Such  am  attitude,  however,  is  &r  from  being  constant  with  tliese  animals  ; 
and  very  often,  especially  with  the  Cotr,  they  bring  forth  in  a  reclining  posi- 
tion— maintained  from  the  very  commencement  of  the  act,  and  only  rising 
when  birth  is  completed  (Fig.  57).  These  cases,  which  are  quite  natural, 
thongh  debility  may  be  present,  offer  nothing  particular  in  the  position  of 
the  female;  it  being  merely  that  assumed  on  ordinary  occasions,  though,  of 
coaiae,  parturition  is  more  difficult 

Tba  animal  rests  on  the  sternum,  the  body  inclined  to  the  right  ot  left 
side,  the  fore  limbs  flexed  beneath  the  chest,  and  the  hind  onej  beneath  the 
abdomen.  In  this  attitude  labour  is  carried  on  somewhat  as  when  standing. 
The  creature  reclining  on  the  breast  and  partially  on  the  quarter,  arches  the 
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back  in  etrainiiig,  slightly  Tctiees  itoelf  on  the  hind  feet,  and  drops  again  when 
the  pain  has  subeided. 

It  is  Tare  indeed  that  these  animals  lie  foil  length  on  one  side  of  the  body 
daring  parturition,  and  when  it  does  occur  it  ne^y  always  indicates  a  long, 
difficult,  exhansting  labour. 

Multiparous  animals — as  the  Bitch,  Cat,  and  Sow — always  assume  the  re- 
cumbent position,  and  lie  reclining  on  one  side,  with  the  body  disposed  in  a 
semicircular  fashion,  the  head  towards  the  taiL  This  position  appears  to  be 
very  favourable  to  birth,  the  sacro-vertebral  ai^le  being  ef&ced,  and  the 
young  being  spared  the  risk  of  folliug ;  in  addition,  each  fcetus  as  it  isaoes 
from  the  vulTa  b  within  reach  of  the  mother's  moutji ;  so  that  it  can,  with- 
out disturbing  itself  remoTe  the  raembranes  from  it,  divide  the  umbilical 
cord,  clean  it  with  its  tongue,  put  it  in  a  proper  position,  and  even  direct  its 
head  towards  the  teat,  in  order  to  get  it  soothed  while  another  is  bom.    It 
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may  be  remarked  that,  with  the  Sow,  the  young  creature  is  expelled  with 
Buch  force  from  the  Tulva,  that  it  often  turns  a  somersault.  It  may  also  be 
observed,  that  with  the  small  maltipaioue  aninntlw  the  "water-bag"  usually 
only  appears  with  the  first  of  the  litter,  the  others  being  preceded  oi  followed 
by  their  raptured  membranes. 

The  total  daraiitm  of  parturition  is,  of  course,  extremely  variable,  not  only 
according  to  accidental  circumstances.  Individual  peculiarities,  and  speciesj 
but  even  in  the  same  animal  at  diSeient  birtha.  With  the  Mare  it  is  usually 
brief,  and  is  ordinarily  accomplished  in  about  ten  minutes,  sometimes  in  five;. 
tfaoogh  it  may  extend  to  a  quarter  or  half  an  hour,  rarely  more.  This  rapidity 
appears  to  be  due  to  the  fact  that  the  placenta  la  detached  from  the  nteroa 
daring  the  early  pains,  and  consequently  the  f<etus  cannot  live  long  after  this- 
occurs — three  hours  being  supposed  to  be  the  limit — unless  it  can  breathe  by 
the  lungs.  The  duration  in  the  Cow  is,  on  the  average,  one  to  two  honis^ 
though  it  may  only  be  about  half  an  hour,  or  be  extended,  without  injury  t» 
the  calf,  to  one  or  two  days.  With  Cows  at  pasture  or  which  do  no  work,  it  is 
sometimes  only  fifteen  minutes.     With  the  Sheep  the  period  is  also  biie^ 
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l)emg  about  fifteen  minutes.  K  there  are  several  lambs,  there  is  usually  an. 
interral  of  fifteen  minutes  to  two  hours  between  them :  the  second  and  suc- 
ceeding births  being  always  quicker  than  the  first 

With  multiparous  animalfr^Sow,  Bitch,  and  Gat — there  is  ordinarily  a 
period  of  ten  or  fifteen  minutes,  half  an  hour,  an  hour,  or  even  more  between, 
each  birth.  Not  unfrequently  the  Sow  brings  forth  ten  young  ones  within 
the  course  of  an  hour. 

We  have  mentioned  that  with  those  animals  which  are  delivered  in  a 
standing  position,  the  vmhUical  cord  is  ruptured  when  the  young  creature* 
reaches  the  ground,  and  usually  close  to  its  abdomen.  If  the  mother  is  re- 
cumbent when  the  offspring  is  bom,  the  cord  is  torn  as  she  gets  up,  which  is- 
usually  immediately  after  parturition.  The  circulation  in  and  by  the  cord 
being  incomplete  shortly  before  and  during  labour,  its  texture  appears  to 
undeigo  a  kind  of  softening  that  favours  rupture ;  while  owing  to  the  vessels, 
being  reduced  in  size,  and  the  way  in  which  their  rupture  occurs,  haemorrhage 
is  trifling.  Sometimes,  however,  the  cord  is  sufficiently  strong  and  elastic  to- 
resist  spontaneous  rupture,  and  the  young  creature  is  bom  with  the  mem- 
branes attached  to  it  by  means  of  this  bond  of  union.  The  mother  then,  by 
a  remarkable  instinct,  in  cleansing  the  young  creature  with  its  tongue,  gnaws, 
through  the  cord  and  sets  free  its  progeny.  The  Mare  and  Cow  have  been 
known  to  do  this  at  times ;  otherwise,  it  is  usually  done  by  the  camivora. 

Whether  the  cord  be  ruptured  spontaneously  or  gnawn  through  by  the 
parent,  there  is  nothing  to  be  feared  from  haemorrhage  from  either  the  foetal 
or  placental  end ;  for,  contrary  to  what  is  observed  in  the  human  species,  the 
blood  has  very  little  tendency  to  flow  from  the  umbilical  vesseLB,  and  the 
laceration  and  cold  soon  check  any  slight  escape.  But  it  may  sometimea 
happen  that  it  is  necessary  to  divide  the  cord  at  a  short  distance  from  the  um- 
biUcufl,  and  this  is  usually  efiected  either  by  scraping,  torsion,  or  cutting 
directly  through  it  by  the  bistoury  or  scissors.  Even  here  there  is  little  to 
apprehend  from  bleeding.  Eainard,  in  thirty  years'  experience,  and  other 
authorities^  have  never  observed  any  harm  to  result ;  and  the  cases  in  which 
there  was  danger  are  certainly  very  few.  Eainard  quotes  from  Brugnone,. 
that  B^ranger  of  Carpi  has  seen  Horse  and  Ass  foals  perish  from  hsemorrhage 
through  the  cord  having  been  cut  and  no  ligature  applied ;  and  Peuch  haa 
witnessed  a  case  of  umbilical  haemorrhage  in  a  new-bom  calf  from  which, 
notwithstanding  a  thread  tied  round  the  cord,  the  blood  escaped  in  drops ;. 
another  ligature  placed  above  the  other  did  not  check  this  escape,  and  it  was 
necessary  to  fix  a  compress,  steeped  in  perchloride  of  iron,  along  the  course 
of  the  cord  before  the  haemorrhage  could  be  checked.  It  must  be  borne  in 
mind  that  similar  accidents  are  possible,  if  a  ligature  is  not  applied  an  inch 
or  so  &om  the  umbilicus.  Whether  it  be  tied  or  not,  the  portion  remaining 
attached  to  the  umbilicus  soon  becomes  dry  and  withered,  and  falls  off  in  a 
few  days  after  birth;  the  other  end  most  frequently  hanging  to  the  foetal  mem- 
branes, which  immediately  after  parturition  protrude  from  the  vagina 

4.  Ej^ulsion  of  the  Membranes, — ^The  expulsion  of  the  foetal  membranes,  or 
"  alterbiith,"  as  they  are  sometimes  designated,  may  occur  at  birth,  inmie- 
diately  after^  or  be  delayed  for  a  variable  period :  this  depending  not  only 
upon  accidental  circumstances  and  individual  peculiarities,  but  also  upon 
species,  and,  consequently,  the  placental  connections. 

Immediately  after  the  foetus  is  expelled,  the  uteras  contracts  energetically 
on  itselfy  and  its  internal  capacity  rapidly  diminishes }  consequently,  the  pla- 
cental villosities  are  detached  from  their  alveoli,  the  uterine  and  chorionic 
surfaces  become  wider  apart^  and  the  placenta  is  ultimately  separated  from  the 
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uterus.  The  same  conttactions  which  looseDed  them^  are  also  instnunental  in 
forcing  the  membranes  through  the  gaping  flaccid  os  into  the  vagina ;  and 
the  auxiliary  muscles,  being  again  stimulated  by  their  presence  here,  as  thej 
were  by  the  head  of  the  foetus  in  the  same  passage,  add  their  powerful  con- 
tractions ;  so  that  these  new  pains,  aided  by  the  physical  weight  of  the  extruded 
portion  with  its  appended  umbilical  cord,  soon  bring  the  whole  mass  away. 
The  contractions  of  the  vagina  have  probably  little,  if  anything,  to  do  witb 
this  expulsion,  which  is  rarely  followed  by  haBmorrhage  in  animals ;  though 
in  woman,  owing  to  the  inertia  of  the  uterus,  this  accident  is  not  at  all  un- 
common. Sometimes  the  expulsion  of  the  membranes  is  expedited  by  the 
young  creature,  as  it  descends  from  the  vulva. 

With  the  Mare,  owing  to  the  disseminated  placenta  and  the  slight  adherence 
of  the  placental  villi,  the  separation  of  the  membranes  takes  place  rapidly ; 
indeed,  the  foal  is  not  unfrequently  born  in  the  intact  envelopes.  £ut  gene- 
rally only  a  few  minutes  elapse  before  the  afterbirth  is  detached.  Retention 
of  the  placenta  is  therefore  exceedingly  rare  in  the  Mare,  though  it  is  very 
•dangerous ;  as  in  attempting  to  remove  it  there  is  great  risk  of  haemorrhage 

With  the  Cow,  because  of  the  multiple  placentulae,  the  number  of  which 
may  be  over  a  hundred,  the  adhesion  between  the  uterus  and  foetal  mem- 
branes is  very  intimate ;  while  the  small  volume  of  the  cotyledons  offers  but 
little  surface  for  the  uterine  contractions  to  act  upon.  So  that  while  it  hap- 
pens that  the  calf  is  never  bom  in  its  intact  envelopes,  it  also  occurs  that 
the  afterbirth  is  only  slowly  and  tardily  extruded :  two,  four,  or  more 
hours,  or  even  days,  being  required ;  and,  indeed,  it  is  not  at  all  rare  for  re- 
tention to  take  place  in  tMs  animal,  and  Uie  envelopes  require  to  be  removed 
•artificially. 

Multiparous  ftnimala  get  rid  of  the  envelopes  as  they  expel  the  foetuses, 
the  birth  of  the  first  being  followed  in  a  very  brief  space  by  its  membranes ; 
After  which  comes  the  second  foetus,  then  its  envelopes,  and  so  on ;  so  that 
only  those  of  the  last  foetus  may  be  retained — an  accident  which  sometimes 
•occurs.  In  these  animals,  the  membranes  appear  to  be  expelled  without  any 
•difficulty ;  the  Bitch,  for  instance,  runs  into  a  comer,  and  assuming  a  position 
as  if  about  to  micturate,  expels  the  secundines  of  the  last  puppy,  devours 
•them,  and  returns  to  the  other  puppies. 

With  animals  usually  uniparous,  but  which  sometimes  bring  forth  two  or 
more  young,  the  envelopes  of  each  foetus  are  expelled  immediately  ailer  it  is 
bom,  so  long  as  they  do  not  offer  an  obstacle  to  the  passage  of  the  next 
fcBtus;  so  that  in  a  double  birth  in  the  Cow  or  Ewe,  a  foetus  being  lodged  in 
•each  hom,  the  second  may  be  born  without  the  envelopes  of  the  first  having 
been  discharged. 

We  may  here  note  the  strange  instinct  which  impels  not  only  carnivorous 
^md  omnivorous,  but  also  herbivorous  animals — ^Bitch,  Cat,  Sow,  Cow, and  even 
sometimes  the  Mare — to  devour  the  membranes  as  soon  as  they  are  expelled, 
if  they  are  not  quickly  removed  from  beyond  their  reach ;  at  times  they  even 
<levour  them  as  they  are  being  extruded,  and  the  work  of  delivery  is  thus 
hastened.  However  unnatural  and  disgusting  this  propensity  may  appear, 
•and  though  the  cause  for  it  is  unknown,  it  does  not  occasion  any  visible  in- 
convenience to  the  creature. 

It  has  been  already  remarked,  that  when  the  young  creature>is  expelled  in 
its  intact  envelopes,  the  mother,  if  at  large,  frees  it  from  them  by  gnawing 
•them  through ;  more  rarely  does  the  progeny  release  itself  by  its  own  efforts. 
If  the  mother  should  chance  to  be  tied  up,  as  in  a  stall,  assistance  may  be 
irequiied  to  cut  the  umbilical  cord  and  extract  the  young  animal  from  its  im- 
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prisoning  membranes,  as  it  may  become  asphyxiated.  This  pecoh'arity  is  most 
frequently  obserred  in  the  Mare,  with  which  birth  is  always  rapid,  and  the- 
chorion  strong  and  easily  detached  from  the  uterus.  Eueff  states  that  it  is 
not  unusual  in  the  Sow. 


CHAPTER  II. 
FresentationB  of  the  Fcdtus  and  MechaniBm  of  Parturition. 

In  addition  to,  and  to  a  certain  extent  independent  of,  the  physiological 
phenomena  of  gestation  and  parturition,  there  are  in  the  latter  certain  physi- 
cal and  mechanical  acts  which  have  been,  as  Saint-Cyr  truly  remarks,  hitherto 
very  imperfectly  studied  in  veterinary  medicine,  but  whose  consideration  is, 
nevertheless,  very  important  in  a  practical  point  of  view. 

These  acts  are  related  to  the  manner  in  which  the  foetus  presents  at  the 
pelvic  inlet  for  passage  through  the  outlet,  and  the  way  in  which  this- 
passage  is  effected ;  they  belong,  in  fact,  to  the  presentations  and  positions 
of  the  foetus,  and  the  mechanism  of  parturition. 

The  presentations  and  positions  of  the  foetus  during  parturition,  as  well  as 
the  mechanism  of  that  act,  are  of  much  practical  importance  to  the  veterinary 
obstetrist,  and  demand  careful  consideration.  We  have  repeatedly  alluded 
to  the  position  of  the  foetus  in  the  uterus  during  gestation,  and  have  stated 
that  this  position  is  changed  as  parturition  draws  near.  What  the  agency  or 
influence  may  be  which  induces  this  change,  has  not  been  ascertained ;  but 
it  has  been  surmised  that  it  is  due  to  an  instinctive  tendency  of  the 
foetus  to  assame,  towards  the  termination  of  pregnancy,  the  position  most 
favourable  for  its  exit  through  the  pelvic  cavity ;  though  it  is  indeed  very 
questionable  whether  the  instinctive  faculties  of  the  young  creature  are 
already  sufficiently  developed  to  bring  about  this  result,  which  may,  after  all, 
be  due  to  some  reflex  action.  However  this  may  be,  it  is  certain  that  the 
foetus  is  very  far  from  being  always  in  this  favourable  position,  and  that  the 
resources  of  art  are  often  needed  to  remedy  the  false  positions  the  young 
creature  may  have  assumed  at  the  termination  of  gestation. 

In  studying  the  various  positions  and  attitudes  the  foetus  assumes  at  birth,, 
and  the  consequent  presentations  it  offera  towards  the  anterior  opening  of 
the  pelvis,  there  is  to  be  considered  (1)  the  region  of  its  body  which  is  flrat 
presented  to  the  pelvic  inlet,  and  (2)  the  relations  of,  or  correspondence  be- 
tween, this  region  and  the  shape  and  dimensions  of  the  pelvic  cavity  itsel£ 

The  first  has  been  designated  the  preserUation^  and  the  second  the  position 
of  the  foetus ;  and  the  ifUei^  instead  of  the  outlet,  of  the  pelvis  is  considered 
in  this  respect,  because  it  is  the  most  important  in  practice,  and  the  position 
may  be  altered  either  spontaneously  or  artificially  during  labour ;  indeed, 
this  alteration  has  often  to  be  effected  by  the  obstetrist  in  order  to  render 
birth  possible. 

SECTION  I.— PEESENTATIONS. 

The  presentation  results  from  the  part  of  the  foetus  which  first  offers  itself 
at  the  pelvic  inlet — ^that  region  of  the  young  creature  which  the  hand  of  the 
obstetrist  immediately  meets  on  being  passed  into  the  os,  and  which  is 
tlirectiy  opposite  the  inlet     In  this  sense  the  head,  fore  feet,  hind  feet,  croup. 
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etc,  are  said  to  be  presented,  according  as  one  or  other  of  them  first  offos 
itself  on  exploration. 

These  presentations  are  extremely  variable,  as  any  part  of  the  foetos  may 
•occupy  this  sitoation ;  though  so  far  as  description  and  comprehensibility 
-are  concerned,  their  study  can  be  greatly  simplified.  As  Rainard  says : ''  The 
foetus,  when  covered  by  its  envelopes,  is  oval  shaped,  or  like  an  olive,  which  it 
is  desired  to  pass  down  the  neck  of  a  bottle,  and  which  may  be  presented  to 
this  in  three  ways — either  by  one  of  its  two  ends  or  by  its  middle."  The» 
ends  are  the  anterior  part  of  the  chest  in  front,  and  the  croup  behind ;  and 
it  is  these  parts  on  which  the  classification  of  these  presentations  is  based. 
This  classification  gives  two  longitudinal,  and  an  anterior  and  postenoi 
presentation;  a^d  as  the  foetus  may  also  offer  itself  .across  the  long  axis  of 
the  uterine  cavity,  we  have  a  transverse  presentation,  which  may  again  be 
dorso-lumhar  or  stemo-abdominal,  according  to  the  side  of  the  foetus  which 
presents.     These  four  fundamental  presentations  are,  therefore  : 

1.  Anterior  Presentation, — ^The  chest  of  the  foetus  presents  towards  the 
inlet,  and  is  preceded,  accompanied,  or  followed  by  the  head  and  fore  limbs : 
the  situation  and  direction  of  which  may  vary  without  altering  the  essential 
features  of  the  presentation. 

2.  Posterior  Presentation. — ^The  croup  or  breech  is  facing  the  inlet,  and  the 
presence  or  absence  of  the  limbs  there  only  constitute  varieties  of  the 
presentation. 

3.  Dorso4umbar  Presentation. — Any  portion  of  the  upper  part  of  the  body 
opposite  the  inlet.  Lecoq  and  Rainard  admit  presentations  of  the  withers, 
back,  loins,  shoulder  or  haunch,  as  distinct  presentations ;  but  I  agree  with 
Saint'Cyr  in  declaring  the  distinction  to  be  practically  useless.  On  explor- 
ing the  pelvic  cavity,  no  matter  what  part  of  the  back  is  first  touched,  the 
hand  alwa3rs  encounters  the  spine  of  the  foetus,  either  directly  in  the  axis  of 
the  pelvis,  or  obliquely  and  at  some  distance  from  it.  All  these  varieties 
may,  therefore,  be  leduced  to  the  one  now  named,  and  which  may  be  either 
direct  or  oblique,  according  as  the  case  may  be. 

4.  Sterno-uhdorninal  Presentation. — The  limbs  in  this  are  in  reality  firsfc 
touched,  and  we  may  have  all  four,  or  only  three  or  two ;  these,  however,  are 
not  the  fixed  point  of  the  presentation,  which  is  the  inferior  part  of  the  body^ 
or  stemo-abdominal  region — hence  the  designation. 

These  four  principal  presentations  may  be  divided  into  natural  or  normal, 
in  which  spontaneous  or  unaided  birth  is  possible ;  and  into  unnaiural  or 
ahwyrmal,  in  which  parturition  is  impossible  without  the  intervention  of  man. 
The  longitudinal  presentations  alone  comprise  the  first,  although  they  are  not 
always  normal:  as  a  wrong  direction  of  the  head  or  limbs  may  prove 
an  obstacle  more  or  less  difficult  to  overcome,  and  may  require  the  aid  of 
art.  So  that,  taking  this  view  into  consideration,  the  presentations  may 
either  be  simple,  or  more  or  less  complicated,  according  to  circumstances. 

SECTION  iL— posmoirs. 

The  presentation  being  determined  by  the  part  of  the  foetus  which  offers 
at  the  pelvic  inlet,  it  must  be  evident  that  this  part,  whichever  it  may  be, 
may  vary  considerably  in  its  relations  to  the  circumference  of  that  passage. 
If,  says  Sai!it-Cyr,  the  chest  of  the  foetus  first  enters  it,  the  attitude  of  this 
region  may  be  very  different  in  different  cases ;  in  one  the  withers  may  cor- 
respond to  the  sacrum  of  the  mother,  and  the  sternum  to  the  pubis,  or  the 
reverse  may  happen ;  in  another  the  foetus  may  be  lying  on  the  right  aide. 
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tlie  Bterniun  coneaponding  to  the  right  branch  of  the  mother's  ilium,  and  the 
vitbeia  to  the  left  ilium,  or  vict  versd.  So  that  here  are  four  different  posi- 
tions in  the  same  presentation — the  anterior  ;  and  it  will  readily  be  oudei- 
etood  that  it  should  be  the  same,  ur  neatly  the  same,  for  the  other 
presentations. 

TheposUion  has  accordingly  been  defined  to  be  the  relation  of  a  determi- 
nate point  on  the  surface  of  the  fcetus,  to  an  equally  determinate  point  of 
the  pelvic  circiuufeience.  The  pointe,  bo  !&t  as  the  mother  is  concerned,  may 
be  determined  once  fur  all,  and  they  will  always  remain  the  same  for  every 
presentation ;  they  may  be,  for  instance,  the  sacial  region  above,  the  pubic  be- 
low, and  the  two  ascending  bianchee  of  the  ilium  at  the  aides.  If^  with  the 
tataa,  we  select  any  n^on — say  the  withers — and  put  this  part  in  relation 
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with  any  of  these  four  points  of  the  pelvic  circumference,  we  shall  have  four 
eaeceasive  and  easily  lecognised  positions.  If,  therefore,  we  first  give  the 
name  of  the  region  in  the  fo3tus,  and  next  that  of  the  pelvic  1  circumference 
with  which  it  is  in  relation,  we  have  a  ready  means  of  designating  the  positions : 
deBcribing  the  fcetos  to  be  in  a  verUbro-sacTol  position,  for  instance,  when  its 
wrtetrni  region  is  in  relation  with  the  sacrum  of  the  mother.  The  fixed 
points  may  be  invariable  in  the  latter ;  but  they  cannot  be  so  with  the  foetus, 
as  they  wUl  vary  with  each  presentation. 

With  regard  to  the  anterior  and  posterior  presentations,  liainard  has 
selected  the  fixed  points  as  follows  :  for  the  first,  he  has  taken  the  spinous 
processes  of  the  dorsal  vertebrte  in  the  region  of  the  withers ;  for  the 
second,  the  lumbar  veitebne.  Foi  the  positions  in  the  other  two  presenta- 
tions, he  has  not  been  so  fortunate  in  a  designation,  iu  the  opinion  of  Saint- 
Cyr,  who  has  very  judiciously  proposed  others  which  are  more  explicit  and 
comprehensible.  The  latter  gives  the  various  positions  which  should  be 
recognised  in  each  presentation,  as  follows  : — 
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A.  Anterior  PosmoN. — Tbe  chest  of  the  foetne  is  at  the  pelvic  inlet, 
uid  it  ia  desiied  to  make  known  what  relation  this  part  has  to  the  pelric 
circamferance.  The  determinate  point  on  the  foetna  is  the  vertebne  of  ths 
withers ;  and  these  maj  be  in  relation  with  the  sacnun  above,  the  pnlus 
below,  ^e  right  ascending  branch  of  the  ilium  on  the  right  side,  and  the 
left  diUo  on  the  left.  From  this  we  have  four  positions,  named  hy  Suat^;r 
as  follows : — 

1 ,  Vertebro-MKral  Position  {Fig.  68). — This  is  the  most  &Toamble  and  tb« 
most  ireqnent  of  all,  and  is  said  to  be  the  only  natnial  position.  The  verlehro 
of  the  foitus  correspond  tothoseofthemother,it8  withers  tonching  the  sacrum 
of  the  latter,  the  belly  corresponding  to  the  abdominal  parietes,  and  iti 
etemum  to  the  pubis.     This  is  sometimes  named  the  jfrjf  anterior  ^poti&m. 


Tig.  SO. 
LcMso-sicxAL  Ponnov. 

2.  Vertehro-piJnc  Positiim. — This  is  exactly  the  inverse  of  the  first :  the 
foatuB  lying  on  iteback.itswithers  towards  the  pubis,  and  the  stemam  opposed 
to  the  eacmm  of  the  female.     This  is  also  nemed  the  second  antmor posUian. 

3.  Left  Valthro-ilial  Pmtton.—lhf)  fcetna  lies  in  the  right  flank,  its  head 
to  the  left  side  of  the  mother,  the  neck  being  in  the  same  direction,  and, 
when  passing  through  the  pelvic  cavity,  touching  the  ascending  branch  of  the 
left  iliom.  The  feet,  when  they  are  not  in  the  pelvis,  must,  of  conrse,  be 
songht  for  on  the  opposite  side,  towards  the  right  flank  of  the  mother. 

4.  Right  Ferlehro-tlial  Position. — This  ia  exactly  the  reverse  of  the  last- 
described  position,  the  withers  corresponding  to  the  right  ilium. 

The  two  last  are  sometimes  named  the  lateral  positions.  They  sre  less 
frequent,  as  primary  positions,  than  the  first  two,  and  are  sometimes  met  with 
as  secondary  positions  sfter  the  reduction  of  a  mal-preeentation — chiefly  the 
dorsal  or  ventral. 
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E.  Posterior  Prkestatios, — In  this  the  croup  or  breech  firat  presents 
»t  the  pelvic  inlet.  The  lumbar  region  of  the  fcotiis,  which,  is  the  determi- 
nate point,  may  be  directed  towards  the  sacrum,  the  pubis,  or  the  right  or 
left  branch  of  the  ilium  of  the  female.  Keace  we  have  four  positions,  as  in 
the  preceding  presentation.     These  are  : — 

1.  Lumbosacral  Position, — The  fcetus  is  in  what  some  authorities  hava 
called  a  "  natural "  position,  but  which  is  asserted  by  others  to  be  unnatural. 
The  loins  are  towards  the  sacrum  of  the  mother,  the  right  coxo-femoral 
articulation  towards  the  right  ilium,  and  the  left  articulation  towards  the 
left  iliuiu.     This  is  sometimes  named  t'he  Jirsi  posterior  position. 

2.  Lumbo-pubie  Posilion. — Some  piactitionera  designate  this  the  posterior    . 
reversed  podtion.     The  fcetus,  in  fact,  is  lying  on  its  hack,  its  croup  and 
loins  corresponding  to  the  pubis  of  the  mother,  while  the  limbs  are  towards 
the  sacrum,  a^inat  which  they  are  more  or  less  pressed.     This  is  sometimes 
termed  the  second  posterior  position. 

3.  Left  Lumbo-Uiai  Position. — The  foitus  is  lying  on  its  left  Sank,  its  croup 
aad  loins  opposite  the  ascending  branch  of  the  left  ilium  of  the  female,  and 
the  limbs  towards  the  right  flank,  where  they  must  be  soi^ht  for  if  they  do 
not  present  in  the  pelvia 

4.  Jiiffbl  Lwnbo-iliai  PosUion. — ^This  is  exactly  the  reverse  of  the  precoding 
position. 

C.  DoBSCLDMBAB  Pbesentation. — Here  the  fcetns  is  presented  across  or 
transverse,  and  it  may  lie  on  one  or  other  of  its  sides,  its  bead  towards  one  of 
the  maternal  flanks,  and  the  body  curved  like  that  of  a  Dog  asleep.  In  this 
ve  have  two  distinct  positions,  according  as  the  fcetus  lies  on  one  side  or 
the  other.  But  it  may  also  assume  a  thiid  and  almost  vertical  position — the 
cronp  on  the  floor  of  tho  abdomen  of  the  mother,  and  the  creature  in  the 
attitude  of  a  Dog  sitting. 


T    ClPHU/1-IUU.    POBITIOH 


The  important  consideraiioii  in  these  three  positions  is  related  to  the 
■itomtion  or  direction  of  the  head ;  as  if  this  is  known,  ve  may  easily  infer 
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that  of  the  other  parts  of  its  body,  and  thus  appreoiato  the  indications  for 
delivery  to  be  follnwed  in  this  pathological  ptesentation.  According  to  tk 
direction  of  the  head,  the  thre«  following  positions  ore  described  ; — 

1.  Bight  Cephalo-iliat  PosUiov.—Tiie  ftutua  is  on  its  right  side,  which  jMs 
more  or  Ic^is  directly  on  the  abdominal  walls  of  the  mother,  the  head  in  th« 
right  flank,  the  croup  towards  the  left  flank,  the  body  more  or  less  eunfd, 
and  the  dorao-Iwmbar  repion  towards  the  pelvis,  in  which  it  presents  (Fig.  iiO). 

2.  Lfft  Cfpkaio-ilial  Position.— TKia  is  the  reverse  of  the  preceding. 

3.  Ctplmio-sacral  Position. — In  this  position  the  fcctos  is  prpseEt*d  by  llie 
back,  and  in  nn  almost  vertical  attitude:  the  croup  resting  on  the  floor uF lbs 
mother's  abdomen,  the  head  more  or  less  tiepressed,  and  directed  forwud 
towanls  the  Eacro-lumbar  region — the  creature  being  seated,  as  it  were,  (o 
the  udder  of  its  parent  (Fig.  61). 


,C^ 


Fig.  fll. 

CiPZALO-UCBlI,  FOtlllOS  O 


D.  Stkuio-Abdohinal  Presbntation. — In  this  presentation  the  fiEt"j 
offers  the  abdomen  to  the  inlet  of  the  pelvis,  and  on  exploration  the  hand 
first  meets  this  part,  and  two  or  mora  of  thfl  limbs,  bat  always  at  least  a  hind 
and  fore  one.  The  head  may  be  found,  or  it  may  bo  out  of  reach.  The 
sternum  and  other  parts  on  the  lender  surface  of  the  body  can  also  be  felt. 

In  this  presentation  there  are  two  principal  positions  : — 

1.  Left  Cephalo-ilial  Posilum.—'nM  fetus  lies  on  the  ripht  side,  the  head 
towards  the  left  ilium  of  tlie  mother,  and  the  croup  to  the  right  ilium  (lig-*"-'' 

2.  Right  Cephalo-iliai  Position. — This  is  the  reverse  of  the  preceding. 

Saint-Cyr,  who  has  mainly  followed  Eainard  in  the  definition  of  these 
presentations  and  positions  of  the  foatus,  insists  on  the  necessity  for  float- 
ing them  carefully,  as  by  so  doing  those  who  commence  the  praetiM  >' 
obstelricy  will  be  greatly  enlightened  as  to  the  difficulties  they  reny  *"" 
counter,  and  the  readiest  and  moat  ecientific  way  of  overcoming  thero;  "^W' 
this  study  will  enable  the  skilled  practitioner  to  def«ribe  his  interesting  (a«^ 
with  more  clearness  and  precision.    To  lendcT  what  has  just  been  staltd 
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order  to  show  at  a  glance 


ciore  conventent,  the  following  table  is  given, 
the  different  presentations  and  positions. 


Fig.  62. 

[SlBBHO-*Bl>0)(ISiI.  POIITIOB  O 


Anterior  Positions . 


Posterior  Positions 


Doiso-lombar  Positions   . 


Stemo-abdominal  Positions  . 


)  Positions  op  the  F(etcs. 

1.  Vertebro-sacral. 

2.  Vertebro -pubic. 

3.  Eight  Vertebro-iliaL 

4.  Left  Vertebro-ilial. 

5.  Lutnbo-sacraL 

6.  Lambo-pubic. 

7.  Bight  Lumbo-ilial. 

8.  L^  Lumbo-ilial. 
Right  Cephitlo-iliaL 
Left  Cephalo-iliaL 
Cephalo-sacral. 

12.  Eight  Cephalo-ilial. 

13.  Left  Cephalo-ilioi. 


I- 


■  BECnOIT  ni.— MECHAHlaM  OF  PABTTTRrnON. 
Under  normal  conditions,  it  may  be  said  that  the  pelvis  itself  does  not 
«ffer  taxj  obstacle  to  the  passage  of  the  fcetus,  and  that  it  is  the  soft  parts 
alone  which  oppose  its  exit. 

Of  the  different  presentations  we  have  ennmerated,  the  anterior — in  which 
the  fore  feet,  head,  and  chest  present  simultoneonaly — is  the  only  one  we  may 
I  "  notuial,"  especially  with  the  larger  animals  and  primipane. 
16—2 
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Fromage  de  Feugre  was  the  first  to  point  this  out,  thoagh  Rainaid  was  o( 
opinion  that  the  posterior  presentation  should  also  be  looked  upon  as  normid; 
while Desplas  gave  three  natural  positions — ^head  and  fore  limbs,  head  only,  and 
hind  limbs  only ;  and  Delwart  gives  four  normal  positions.  But  experience 
abundantly  proves  that  the  first  we  have  described  is  that  which  alone  merits 
the  designation,  as  it  is  the  one  in  which  birth  can  take  place  without  arti- 
ficial aid.  It  is  true  that  birth  is  possible  when  the  foal  or  the  calf  presents 
posteriorly  at  the  pelvic  inlet ;  but  this  is  a  rare  presentation,  and  under 
the  most  auspicious  circumstances  it  is  much  less  favourable,  and  more  diffi- 
cult for  the  mother,  while  it  is  very  often  death  to  the  young  animal  (espe- 
cially in  the  Mare).  In  the  majority  of  cases,  without  assistance  expulsion 
proceeds  no  further  than  the  hocks,  and  the  foetus  dies ;  and  even  sometimes 
with  assistance  much  force  is  necessary  to  deliver.  Whereas,  in  the  anterior 
presentation,  the  cases  are  exceptional  (and  these  chiefly  in  primipane)  in 
which  even  slight  traction  is  necessary. 

We  will  follow  Saint-Cyr  in  first  studying  the  mechanism  of  parturition 
in  this  presentation,  in  which,  of  the  four  positions  pertaining  to  it»  th& 
vertebrosacral  is  by  far  the  most  frequent  and  favourable.  This  we  will  now 
notice. 

1.  Mechanism  of  Parturition  in  the  Anterior  Vertebrosacral  Position.--li^ 
this  position  it  has  been  stated  that  the  footus  presents  simultaneously  with 
the  head  and  fore  limbs,  the  back  directed  to  that  of  the  mother  and  the 
withers  towards  the  sacrum.  When  perfectly  natural,  the  head  and  fore 
legs  first  enter  the  inlet ;  the  head  is  extended,  forehead  looking  upwards  to 
the  sacrum,  chin  towards  the  pubis,  nose  forward,  the  lower  jaw  resting  on 
the  outstretched  limbs,  the  feet  of  which  extend  a  little  beyond  the  nose. 
Then  comes  the  neck,  and  after  it  the  chest  and  shoulders,  which  arrive  at 
the  inlet  when  the  nose  and  feet  show  themselves  at  the  vulva. 

In  this  course  it  will  be  observed  that,  so  far  as  the  head  and  limbs  are  con- 
cerned, there  is  no  difficulty,  as  the  pelvic  diameter  readily  admits  them  when 
the  soft  parts  are  sufficiently  relaxed.  With  the  chest,  however,  there  is 
difficulty,  as  its  diameter  is  greater  than  that  of  the  pelvis ;  and  the  question 
is,  therefore,  how  it  is  got  through  the  canaL  In  1870,  Saint-Cyr  saw  fonr 
well-bred  harness  and  saddle  Mares  give  birth  to  foals  at  the  Lyons  Veteri- 
nary School.  Gestation  had  been  regular,  and  parturition,  which  was  easy 
and  favourable,  did  not  exceed  the  ordinary  duration.  In  taking  the  dia- 
meters of  the  maternal  pelvis  by  the  method  already  described,  and  those  of 
the  foetus  (dorso-stemal,  biscapulo-humeral,  and  bicoxo -femoral),  it  was  found 
that  in  these  four  instances  the  biscapulo-humeral  diameter — the  laigest  in 
the  chest — was  easily  accommodated  in  the  bis-iliac  diameter  of  the  female 
pelvis,  which  was  greater  by  42,  45,  48,  and  even  52  millimetres  (from  1 J  to 
2  inches) ;  while  the  stemo-dorsal  diameter  of  the  yonng  creatures  exceeded 
that  of  the  sacro-pubic  region  in  the  mothers  by  28,  85,  87,  88  millimetres 
(from  I  to  3^  inches).  This  part  of  the  body  of  the  foetus  had,  therefore,  to 
undergo  a  corresponding  reduction  in  a  vertical  direction  before  it  could  clear 
the  inlet ;  and  even  if  we  take  into  account  the  excess  of  the  lateral  diameter 
of  the  pelvis,  it  will  be  found  that  the  thorax  and  withers  of  the  fcetus  still 
notably  exceed  in. size  the  opening  through  which  they  must  pass.  That 
they  do  pass  through  it,  and  with  ease  in  the  majority  of  cases,  without  in- 
jury to  the  mother  or  the  young  creature,  is  a  matter  of  daily  experience ; 
but  the  mechanism  by  which  the  reduction  is  efiected  has  been  .much  dis- 
cussed. 

Lafosse  endeavoured,  in  the  last  century,  to  describe  it,  and  came  to  the 
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conclofiion  that  the  head  once  through  the  inlet,  the  shoulders  of  the  foal, 
which  exceed  the  withers,  pass  by  their  upper  part  in  front  of  the  neck, 
thus  forming  a  kind  of  channel  which  glides  along  the  maternal  sacrum ; 
also  that  the  spinous  processes  of  the  withers,  which  are  almost  cartilaginous, 
bend  back  on  each  other,  and  to  right  and  left  of  the  spine,  thus  preventing  too 
great  compression  of  the  chest.  Altogether,  he  concluded,  that  the  foal,  in 
its  passage,  becomes  moulded  in  such  a  manner  that  the  chest  has  the  form 
of  the  keel  of  a  ship  gliding  on  the  stocks,  and  in  every  way  corresponds 
to  the  mother's  pelvis,  whose  internal  contour  it  assumes. 

Eainard,  however,  takes  a  slightly  different  view  of  this  matter ;  for  while 
admitting,  with  Lafosse,  the  inclination  backward  of  the  dorsal  spines  as  a 
first  cause  in  diminishing  the  vertebro-stemal  or  perpendicular  diameter  of 
the  thorax,  he  cannot  admit  that  the  upper  border  of  the  scapulas  lie  against 
the  neck,  but  states  that  the  shoulders,  on  arriving  at  the  pelvic  entrance, 
come  in  contact  with  the  ascending  branches  of  the  ilium,  and  are  thrown 
back  somewhat,  leaving  the  front  part  of  the  chest  free,  and  thus  diminishing 
its  diameter.  He  also  adds  that  the  withers  first  enter  beneath  the  sacrum  ; 
that  the  sternum  below  is  pushed  back  by  the  anterior  border  of  the  pubis, 
and  the  chest  in  this  way  submits  to  a  process  of  elongation  which  notably 
diminishes  its  vertical  diameter. 

Saint>Cyr  agrees  with  Eainard  in  this  interpretation  of  the  real  mechanism 
of  parturition  in  the  Mare.  The  sternum  in  being  carried  backwards,  also  pulls 
back  the  ribs  attached  to  it,  and  this  not  only  diminishes  the  chest  in  a  verti- 
cal, but  also  in  a  horizontal  direction,  as  is  witnessed  in  studying  the 
mechanism  of  respiration  in  the  living  animal,  in  which,  during  expiration, 
the  chest  decreases  in  width  and  depth.  When  the  chest  is  so  altered  during 
parturition,  the  foetus  becomes,  as  it  were,  elongated  by  this  part  being  de- 
pressed :  an  alteration  which  occurs  all  the  more  readily,  from  the  bones  com- 
posing the  thorax  being  soft  and  supple,  and  the  organs  they  enclose  (the 
longs)  not  being  so  developed  as  they  are  immediately  afterwards ;  so  that  a 
moderate  amount  of  pressure,  provided  it  is  not  too  long  continued,  may  be 
borne  with  comparative  impunity. 

In  the  larger  animals,  the  pelvis  cannot  undergo  any  sensible  increase  in 
size  during  the  passage  of  the  deepest  portion  of  the  foetal  body  through  the 
inlet,  which  is,  in  the  Mare,  an  absolutely  inextensible  bony  girdle.  Lafosse 
has  sawn  through  the  pubis  of  Mares  about  to  foal,  and  he  found  that  during 
parturition  there  was  only  a  space  of  two  lines  between  the  sawn  margins.  So 
that  it  is  the  borly  of  the  foetus  which  has  to  accommodate  itself  to  this  part 
of  the  passage  at  this  stage  of  delivery. 

When,  however,  it  has  passed  through  the  inlet,  extensibility  of  the  mater- 
nal tissues  can,  and  does,  take  place,  and  permits  an  enlargement  of  the  canal. 
The  wide  sacro-ischiatic  ligaments  which  enclose  the  pelvis  laterally,  are 
softened  and  more  elastic  during  birth  ;  the  sacro-iliac  and  sacro-lumbar  arti- 
culations are  increased  in  mobility;  and  even  the  posterior  part  of  the  ischio- 
pubic  symphysis  may  become  slightly  relaxed.  So  that  when  once  approaching 
the  outlet  the  progress  of  birth  is  more  rapid,  and  this  progress  may  be  aided 
if,  as  is  pointed  out  by  Lafosse,  the  tail  of  the  animal  is  well  elevated. 

A  slight  check  to  expulsion  is  observed  (especially  in  the  Mare)  when  the 
croup  arrives  at  the  inlet,  as  this  part  nearly  corresponds  in  diameter  to  this 
opening,  being,  if  anything,  slightly  less.  However,  notwithstanding  this,  in 
consequence  of  the  croup  being  less  susceptible  of  diminution  than  the  chest, 
and  although  the  bones  may  yield  to  some  extent,  friction  will  occur,  more 
paiticulaily  if  the  croup  is  largely  developed,  which  it  is  in  some  foals.   One 
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haunch  may  pass  into  the  inlet  before  the  other,  however,  and  thus  facilitate^ 
the  passage. 

With  the  Cow,  the  mechanism  of  parturition  in  this  presentation  is  similar 
to  that  in  the  Mare.  Saint-C  jr  shows,  from  actual  measurements  of  Cow  and 
foBtus,  that  the  head  of  the  calf  can  easily  pass  into  the  inlet,  owing  to  its  less^ 
diameter ;  and  that  the  principal  difficulty  is  encountered  by  the  foetal  thorax,, 
which  is  Blightly  larger  in  every  sense  than  the  inlet.* 

The  bicoxo-femoral  diameter  of  the  croup  slightly  exceeds  the  hi&-iliac 
diameter  of  the  pelvis ;  but  it  is  possible  that  the  pelvis  of  the  calf  being  moie 
cartilaginous  and  supple  than  that  of  the  foal,  may  be  submitted  to  a  slight 
temporary  compression.  It;  is  to  be  remarked,  however,  that  the  progress  of 
the  calf  through  the  pelvis  must  be  more  protracted  than  that  of  the  foal,, 
owing  to  the  greater  length  of  the  maternal  pubic  symphysis,  and  the  more 
considerable  extent  of  the  pelvic  walls,  as  well  as  the  peculiar  curve  in  the 
floor  of  the  pelvis  ;  though  these  disadvantages  are  somewhat  compensated  for 
by  the  greater  mobility  of  the  sacrum.  And,  as  we  have  seen,  such  is  really 
the  case,  the  duration  of  parturition  being  shorter  in  the  Mare  than  in  the  Cow.t 

With  regard  to  the  other  animals,  the  same  remarks  will  apply.  We  may 
just  note  that  with  the  common-bred  Bitch,  which  has  a  more  or  less^ 
elongated  muzzle,  when  fecundated  by  a  Dog  of  the  same  conformation  and 
size,  and  which  in  due  course  brings  forth  from  five  to  eight  young,  there  is 
usually  no  difficulty  in  delivery.  The  conical  form  of  the  muzzle  of  the 
puppies,  and  the  softness  of  their  tissues,  permits  their  entering  the  inlet  in 
this  presentation,  and  passing  easily  through  it  under  the  influence  of  the 
uterine  and  abdominal  contractions.  But  when  the  Bitch  is  of  small  size, 
and  is  fecundated  by  a  young,  vigorous,  and  larger  Dog,  and  especially  if  the 
muzzle  of  either  or  both  parents  is  short,  then  the  head  of  the  puppies  is- 
usually  large  and  round,  with  the  forehead  high,  and  the  presentation  offers 
grave,  and  frequently  insurmountable  difficulties.  This  is  more  especially 
the  case  if  the  puppies  are  few  in  number,  when  they  are  usually  larger.  This 
will  be  alluded  again  to  when  we  come  to  treat  of  difficult  parturition. 

2.  Mechanism  of  Paiixintion  in  the  Anterior  Vtrtehro-puhic  Positim, — In 
this  position,  the  same  diameters  of  the  foetus  correspond  to  those  of  the 
maternal  pelvis;  though  in  practice  it  is  found  that  this  position  is  less- 
favourable,  and  that  delivery  is  always  more  difficult  and  longer  than 
in  the  first  anterior  position.  This  appears  to  be  due  to  the  fact  that 
in  the  latter  the  dorsal  spines,  or  withers,  the  most  prominent  part  of 
the  fcetus,  glide  along  the  vertebral  column  of  the  mother  in  the  kind 
of  channel  formed  by  the  psoas  muscles,  and  is  naturally  directed  to- 
wards the  pelvis  ;  while  in  the  vertebro-pubic  position,  it  comes  against  the 
brim  of  the  pubis,  where  greater,  more  frequent,  and  more  continued  con- 
tractions are  needed  to  raise  it  to  this  kind  of  step  leading  to  the  inlet  And 
when  it  has  cleared  this  obstacle,  the  foetus  still  passes  with  difficulty  through 
the  canal,  as  the  curve  of  this  passage  is  exactly  the  reverse  of  that  offered  hy 
the  body  of  the  foetus  ;  all  the  articulations  of  the  vertebrae,  but  particularly 
that  of  the  atlas  "with  the  occiput,  and  those  of  all  the  limbs,  being  flexed 
downwards,  or  in  a  contrary  direction  to  the  curve  of  the  sacrum.  Conse- 
quently, in  order  to  accommodate  themselves  to  this  curvature,  all  these  articu- 
lations must  be  forcibly  extended — an  unfavourable  condition;  while  the  pres- 

*  Saint-Cyr  in  these  obserrationa  measured  the  thorax  after  the  birth  of  theyoune  creatures, 
and  when  tho  lungs  had  become  expanded.  He  does  not  appear  to  have  made  anjaUowaoM for 
this  expansion,  which  of  course  makes  a  difference  in  the  size  of  the  thorax  after  birth. 

\  The  fact  that  parturition  is  more  quicklj  performed  in  the  Mare  than  anjr  other  quadruped 
wai  well  known  to  Aristotle  :  Eqva,  omnium  quadrupedem,  faeillimit  parit. 
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sure  and  friction  must  be  considerable.  And  not  only  is  progress  through 
the  pelvic  canal  slower  and  more  difficult,  but  the  maternal  organs  are  also 
exposed  to  injury,  and  sometimes  receive  serious  damage :  the  feet  of  the  foatus 
having  a  natural  tendency  to  be  carried  upwards,  may  squeeze  the  vagina 
against  the  sacrum,  or  press  against  the  perineum,  etc.,  when  we  may  have 
lacerations  of  the  vagina,  vulva,  perineum,  or  other  part. 

3.  Mechanism  of  Parturition  in  the  Antetior  Fertebro-ilicU  Positions, — These 
lateral  positions — two  in  number  and  symmetrical — are,  according  to 
Saint-Cyr,  rarely  primary,  but,  as  Eainard  remarks,  are  sometimes 
found  as  secondary  positions,  due  to  the  reduction  of  some  mal- presenta- 
tions. Ttie  latter  authority  asserts  that  spontaneous  birth  is  impossible 
in  these  positions,  because  the  chest  of  the  foetus  presents  its  greatest 
diameter  to  the  smallest  diameter  of  the  pelvis  of  the  mother.  This, 
however,  is  an  exaggeration,  as  Saint-Gyr  points  out  that  the  bis-iliac 
diameter  is  sometimes  equal,  or  even  superior,  to  the  sacro-pubic  diameter  ; 
so  that  it  is  not  always  absolutely  impossible  for  delivery  to  occur  spontane- 
ously in  these  positions ;  though  it  is  very  true  that  it  is  always  more 
ditficult,  and  sometimes  impossible,  if  the  position  is  not  altered.  Inde- 
pendently of  the  disproportion  between  the  diameters  of  the  pelvis  and  the 
corresponding  diameters  of  the  foetus,  here  also  we  find  the  two  salient  parts 
of  the  latter — the  sternum  and  dorsal  spines — ^jamming  against  the  two  re- 
sisting parts  of  the  pelvic  circumference — the  ascending  branch  of  each  ilium, 
and  it  will  be  readily  seen  that  in  some  cases  these  will  prove  an  insur- 
mountable obstacle.  Nevertheless,  as  a  general  rule,  this  obstacle  may  be 
easily  turned  by  merely  causing  the  body  of  the  foetus  to  rotate  on  its  axis, 
in  such  a  manner  that  its  greatest  diameter  will  be  brought  opposite  the 
oblique  diameter  of  the  inlet,  which  extends  from  the  ileo-pectineal  ridge  to 
the  sacro-iliac  articulation  on  the  opposite  side.  Then  its  entrance  into  the 
pelvic  cavity,  and  complete  expulsion,  is  rendered  possible. 

4.  Mechanism  of  Parturition  in  the  Posterior  Lumbosacral  Position. — Of  the 
four  positions  in  which  we  may  have  a  breech  or  posterior  presentation,  only 
one,  in  the  opinion  of  Saint-Cyr,  is  compatible  with  spontaneous  delivery — 
the  lambo-sacral ;  though  even  this  is  denied  by  other  authorities.  The 
foetus  is  presented  by  the  breech,  the  loins  towards  the  sacrum  of  the  mother, 
the  hind  limbs  in  complete  extension  and  entering  the  inlet,  so  as  to  open 
the  passage  for  the  body ;  and  though  this  position  may  appear  to  be 
favourable  for  the  expulsion  of  the  young  creature,  yet  it  is  far  less  so  than 
the  hrst  anterior  position.  The  croup  of  the  foetus  is  a  rounded  voluminous 
mass  which  does  not  admit  of  much  compression,  and  the  diameters  of  which 
— particularly  the  transverse — ^are  nearly  equal  to  those  of  the  pelvis ;  it  is, 
therefore,  not  well  disposed  for  passing  through  the  latter,  and,  in  addition, 
its  upper  part  presses  against  the  sacro- vertebral  angle ;  while  the  stifles, 
which  are  salient,  press  against  the  edge  of  the  pubis,  and  the  hip  joints 
against  the  branches  of  the  ilium.  Entrance  into  the  inlet  must  therefore  be 
slow,  difficult,  and  painful  for  the  mother,  and  when  this  first  obstacle  is 
overcome  and  the  croup  is  in  the  pelvic  cavity,  the  chest  has  to  follow,  and  to 
submit  to  the  same  compression  at  the  inlet  as  in  the  anterior  presentation. 
But  this  part  of  the  foetus  is  much  less  favourably  disposed  for  such  a  reduc- 
tion of  dimensions  in  this  position  ;  as  the  resistance  offered  by  the  walls  of 
the  maternal  pelvis  has  a  tendency  to  erect  the  dorsal  spines,  and  to  carry 
the  ribs  and  sternum  forward — all  this  going  to  increase  the  diameter  of  the 
fostos  in  every  direction.  It  is  only,  then,  by  direct  compression  or  crushing, 
that  the  necessary  diminution  in  the  diameters  of  the  young  creature  can  be 
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efTected,  and  not  by  a  kind  of  physiological  decrease,  as  in  the  anterior  pre- 
sentation. 

There  is  also  the  obstacle  offered  by  the  hair  of  the  foetus,  the  '^  eat "  of 
which  is  against  the  direction  of  movement ;  and  this  obstacle  willbegreatlj 
increased  if  the  fluids  have  escaped  for  some  time,  and  the  parts  are  more  or 
less  dry. 

Taking  all  these  considerations  into  account,  it  will  be  seen  that  in  this 
position,  even  when  birth  is  possible  with  extraneous  assistance,  labour  most 
be  long  and  exhausting,  and  that  the  young  creature  incurs  the  greatest 
danger.  Labour,  however,  is  more  likely  to  be  successful  and  less  tedious  if 
the  haunches  of  the  foetus  present  one  after  the  other  at  the  inlet  \  so  that  a 
slight  obliquity  in  the  presentation  makes  a  great  difference ;  and  it  is  jast 
possible  that  when  birth  takes  place  in  this  position  without  eid,  this 
obliquity  may  have  been  present. 

In  the  Cow,  the  calf  is  more  frequently  bom  alive  in  this  position  than 
the  foal,  and  birtb  is  easier ;  a  circumstance  which  is,  in  all  probability,  due 
to  the  smaller  dimensions  of  the  croup  in  the  young  of  the  bovine  species. 


CHAPTER   III. 

Necessary  Aid  in  Normal  Parturition. 

Although,  as  a  rule,  parturition  is  generally  effected  in  animals  in  what  ve 
have  designated  a  ''spontaneous''  manner  (without  the  intervention  of  man), 
and  without  danger  or  prejudice  to  the -mother  or  offspring;  and  althoagh 
these  do  not  require  that  minute  and  scrupulous  attention  bestowed  on 
woman,  even  when  birth  has  been  easy ;  yet  &om  the  nature  of  this  act  and 
the  unfavourable  consequences  which  are  sometimes  noted,  certain  precau- 
tions should  be  observed  by  the  owner  of  the  animals  at  this  period,  and 
especially  if  these  should  happen  to  be  valuable  and  very  artificially  kept 
These  attentions  and  precautions  should  be  entrusted  for  their  carrying  out 
to  competent  persons  selected  by  the  owner;  as  it  is  seldom  that  the 
veterinarian  is  called  in  unless  something  serious  has  occurred.  The  mother 
as  well  as  the  offspring  require  watchiug,  and  more  or  less  nursing. 

SECTION  I.— ATTENTION  TO  THE  MOTHER. 

With  the  smaller  animals,  except  perhaps  the  Bitch,  but  little  preparation 
is  needtd,  and  the  act  of  parturition  is  accomplished  without  any  trouble. 
But  with  the  larger  and  more  valuable  creatures — ^such  as  the  Mare  and  Cow, 
aud  even  the  Sheep — certain  precautions  should  be  adopted.  With  the 
Mare  and  Cow  particularly,  this  function  is  accompanied  by  pain,  restless- 
ness, and  a  certain  amount  of  excitement,  which  necessitate  attention.  For 
instance,  an  animal  tied  up  in  a  stall  among  other  animals  of  the  same  or 
different  species,  is  more  exposed  to  accidenta  than  one  which  is  in  a  place 
by  itself,  or  which  is  at  liberty  in  a  pasture  or  meadow.  Therefore,  the 
Mare  about  to  foal  should  be  allowed  a  roomy  loose- box,  well  supplied  with 
soft  litter;  and  the  Cow  should,  if  possible,  be  similarly  provided.  If 
either  animal  must  be  kept  tied,  then  the  fastening  should  be  of  such  a  kind 
that  it  can  readily  be  undone  when  required.  The  Sow  should  have  a 
separate  sty,  and  even  the  Sheep  may  need  a  separate  allotment.  If  kept 
in  a  dwellings  the  temperature  should  be  comfortable  and  the  ventilation  good. 
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A.  During  Labour. — When  parturition  commences,  it  is  rare  indeed  that 
anything  requires  to  be  done  during  at  least  the  two  hrst  stages — those  of  pre- 
paration and  dilatation  of  the  os.  Therefore,  the  animal  should  be  allowed 
perfect  quietude  ;  and  if  the  light  in  the  stable  is  too  bright,  it  may  be  partially 
•excluded.  A  trustworthy  person  may  remain  with  it,  in  order  to  avert  acci- 
dents ;  but  he  should  keep  himself  out  of  sight,  and  meddle  with  the  animal 
■as  little  as  possible.  Some  creatures,  and  particularly  primipane,  are  rendered 
peevish  and  fidgety  if  they  see  any  one  present  during  parturition. 

Unless  something  irregular  or  abnormal  occurs  during  this  act,  all  should 
be  left  to  nature.  The  irregularities  are  few  in  number,  the  principal  being 
hurried  and  protracted  parturition,  they  being  only  modifications  of  natural 
labour;  the  difficult  cases  coming  under  the  head  of  dystokia,  to  be  treated  of 
in  another  division  of  this  volume. 

Whether  called  in  to  a  case  of  irregular  or  abnormal  parturition,  the  first 
care  of  the  veterinary  surgeon  will  be  to  assure  himself  as  to  the  state  of  the 
■animal  and  the  progress  made  in  the  act.  In  this  direction,  it  must  be  re- 
membered that  for  the  accomplishment  of  this  function  in  a  physiological 
manner — t.e.,  by  the  forces  of  nature  only — and  without  prejudice  to  the 
mother  or  offspring,  there  is  required  a  definite  action,  proportionate  to  the 
'Constitution  of  the  former,  of  the  forces  destined  for  the  expulsion  of  the 
latter.  The  labour-pains  should  be  normal,  the  act  should  neither  be  hurried 
or  abrupt,  nor  yet  too  slow ;  and  the  mother  should  not  exhibit  any  consti- 
tutional weakness  or  physical  debility.  In  addition,  the  foetus  should  be 
normal  as  well  as  its  membranes ;  and  the  genital  passages  of  the  mother 
ought  to  be  in  a  properly  formed  and  healthy  condition.  The  foetus  shoiild 
be  alive  and  natural  in  form  and  size,  particularly  with  regard  to  the  volume 
of  the  head  and  thorax ;  and  it  ought  to  be  in  such  a  position  that  it  can 
be  expelled  without  assistance.  The  foetal  envelopes  should  possess  a  certain 
degree  of  thickness  and  resistance,  so  that  they  may  not  rupture  too  soon, 
nor  yet  resist  the  action  of  the  uterus  too  long.  The  pelvis  of  the  mother 
should  have  a  convenient  shape  and  capacity ;  the  genital  passages  soft  and 
•elastic ;  the  os,  vagina,  and  vulva  properly  formed  and  extensible ;  and  the 
other  pelvic  organs  in  a  normal  state. 

If  the  act  of  parturition  is  not  sufficiently  advanced,  and  the  soil  parts 
through  which  the  foetus  has  to  pass  are  not  enough  dilated,  time  should  be 
^owed  for  this  to  take  place.  As  a  rule,  there  should  be  no  hurry  to  inter- 
fere with  the  progress  of  the  case,  as  a  somewhat  long  period  is  often  required 
for  preparation;  and  if  this  is  accelerated  by  the  intervention  of  art,  accidents 
are  more  likely  to  occur  than  if  the  labour  had  been  long  and  protracted. 

Vitulary  or  parturient  fever  has  been  remarked  as  more  common  in  Cows 
which  have  calved  quickly  or  abruptly ;  and  in  such  instances  it  has  also 
been  noticed  that  the  uterine  contractions  do  not  sufficiently  detach  the 
fcetal  membranes. 

In  parturition,  there  is  as  much  wisdom  shown  in  remaining  a  spectator 
sometimes,  as  in  interfering  at  other  times  when  circumstances  require  it. 
It  is  only  when  obstacles,  insurmountable  by  the  natural  efforts  of  the  animal, 
•offer  themselves  that  aid  must  be  rendered.  So  long  as  the  course  of  partu- 
rition remains  normal,  nothing  should  be  done,  under  ordinary  circumstances. 

With  the  Mare,  however,  delay  should  not  be  pushed  too  far,  as  the  foetal 
placenta  is  very  easily  detached  from  the  uterine  surface,  and  the  foetus  may 
perish  of  asphyxia  or  inanition. 

The  intelligent  owner  of  an  animal  which  is  about  to  bring  forth,  should 
liimaelf  be  able  to  ascertain  the  position  of  the  foetus,  and  decide  as  to 
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whether  parturition  may  terminate  in  a  natural  manner,  or  if  the  existing 
obstacles  are  easy  to  overcome.  If  they  are  not,  he  certainly  should  not 
venture  to  attempt  delivering  the  animal  himself,  or  to  pull  about  the  mothei 
or  foetus  ;  as  this  may  only  tend  to  aggravate  the  accident,  and  render  relief 
more  difficult.  The  veterinary  surgeon  should  be  sent  for,  as  his  knowledge 
and  practised  manipulative  skill  will,  in  the  majority  of  cases,  bring  the  most 
complicated  labour  to  a  prompt  and  happy  termination — preserving  the 
mother,  and  often  the  produce. 

This  appeal  to  the  veterinarian  is  not  always  made,  however,  until  the 
owner,  his  servants  and  neighbours,  or  the  empiric,  have  done  great  damage, 
and  caused  the  loss  of  valuable  time;  then  he  is  sent  for,  but  now  the  case 
may  be  one  of  extreme  difficulty  or  hopelessness,  from  exhaustion  or  injaiy. 

We  shall  only  notice  in  this  place  what  has  been  designated  abrupt^ 
tumultuous^  disordered,  or  false  labour  (partus  pracipUatvs),  and  protradtd 
labour  ;  both  due  to  anomalies  in  the  expelling  forces. 

1.  Tumultuous  Labour. — In  this  kind  of  labour  the  act  of  parturition  is- 
deranged  and  precipitate ;  and  though  the  pains  are  excessive  and  frequent 
yet  no  progress  appears  to  be  made,  the  parts  not  being  prepared,  and  the 
cervix  is  often  in  a  state  of  spasmodic  contraction,  rigid,  and  painful.  Other- 
wise the  maternal  organs  are  well  formed,  the  passage  roomy  enough,  and 
the  foetus  in  a  good  position. 

Sometimes  the  uterus  itself  is  in  a  state  of  contraction,  the  contractions 
assuming  the  opposite  direction  of  those  occurring  in  healthy  labour,— 
commencing  at  the  cervix  they  pass  towards  the  fundus  of  the  uterus. 

This  condition,  in  which  the  phenomena  are  at  first  alarming,  is  most  fre- 
quently observed  in  young,  well-fed,  vigorous,  irritable  animals,  and  espe- 
cially primipara;,  which  are  excited  and  troubled  at  the  first  pains,  and  give 
themselves  up  to  violent  expulsive  efforts  which  hinder  the  natural  course  of 
parturition. 

In  the  majority  of  cases,  amendment  is  ensured  by  diverting  the  animal's- 
attention,  in  walking  it  about  for  a  short  time,  wisping  the  abdomen  gently, 
and  keeping  it  in  a  quiet  and  dark  place.  If,  however,  the  pains  are  violent, 
and  the  agitation  great  and  persistent,  other  measures  must  be  resorted  to. 
Some  authorities  recommend  bleeding,  but  this  should,  if  possible,  be  dis- 
pensed with.  Blankets  steeped  in  hot  water  should  be  applied  to  the  loins- 
and  abdomen,  warm  enemas  should  be  administered,  and,  if  deemed  necessary, 
chloroform,  aether,  opium,  or  chloral  given  in  draught  or  in  enema — the 
latter  being  generally  preferable.  ^6t  unfrequently  good  results  are  produced 
by  injecting  tepid  water  into  the  vagina,  and  raising  the  animal's  hind 
quarters  ;  and  at  other  times,  when  the  cervix  is  in  a  state  of  spasm,  rehef 
is  soon  obtained  by  applying  a  little  extract  of  belladonna  to  it.  With  small 
animals,  a  few  drops  of  laudanum,  either  in  draught  or  enema,  and  a  warm 
bath,  are  usually  sufllcient 

Quiet,  soothing,  and  simple  treatment  will  generally  bring  about  a  normal 
state  of  affairs  ;  the  agitation  and  irregular  straining  subside;  and  easy  partu- 
rition occurs  in  six,  twelve,  or  twenty -four  hours. 

2.  Protracted  Labour. — Protracted  labour,  due  solel/to  the  inability  of  the 
uterus  to  expel  its  contents,  or  to  pathological  weakness  of  the  expelling 
forces,  is  rare,  except  in  those  cases  in  which  exhaustion  results  from  violent 
and  long-continued  attempts  to  overcome  some  material  obstacle  to  birth. 
Then,  most  commonly,  the  membranes  have  ruptured,  the  wateis  have 
entirely  escaped,  and  the  uterus,  in  a  state  of  general  tonic  contraction — 
tetanus  uteri — is  closely  appUed  to  the  foetus,  but  makes  no  effort  to  expel  it. 
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This  usually,  if  not  always,  happens  when  the  fcetus  is  dead.  But  primary 
inertia,  as  Saint-Cyr  remarks,  due  to  constitutional  weakness,  and  in  th& 
absence  of  any  material  obstacle  to  the  extrusion  of  the  foetus,  is  not  common. 

It  is  observed,  nevertheless,  in  emaciated,  puny,  and  frequently  old 
animals,  which  are  debilitated  from  lack  of  sufhcient  and  good  food,  pro- 
longed Jactation,  overwork,  or  worn  by  chronic  wasting  diseases.  It  may 
also  be  due  to  congenitally  feeble  development  of  the  uterine  muscular  fibres, 
and  to  diminished  contractility  of  these  by  over-distention  of  the  uterus 
during  pregnancy,  or  by  disease. 

The  symptoms  in  the  Mare  and  Cow  are  :  comparatively  shallow  and  re- 
peated inspirations,  feeble  and  unfrequent  straining,  weak  pulse,  restlessness 
and  symptoms  of  suffering,  extremely  slow  progress  in  birth, — parturition  in 
tlie  Cow  being  extended  to  twenty-four,  and  even  forty-eight  hours,  though 
the  foetus  may  be  in  a  good  position,  of  ordinary  size,  and  the  passage  clear. 
If  the  hand  is  introduced  into  the  vagina,  it  will  be  discovered  that  th& 
uUrine  contractions  are  weak. 

There  is  no  urgent  danger  to  the  mother  in  this  condition  j  though  the  life 
of  the  foetus  is  often  imperilled,  as  the  placenta  may  be  detached  more  or 
less  from  the  uterus,  and  this  may  lead  to  fatal  consequences. 

An  examination  is  of  course  necessary,  in  order  to  ascertain  whether  there  is 
any  obstacle  to  parturition.  Should  such  not  be  found,  then  stimulants  may  be 
given ;  and  such  ecbolics  as  rue,  saffron,  savine,  and  particularly  ergot  of 
rye,  have  been  recommended  by  various  writers.  These  may  be  useful,  but 
it  will  generally  be  found  that  active  intervention  is  preferable,  and  more 
especially  as  there  is  little,  if  anything  to  prevent  the  foetus  being  easily 
reached ;  for  should  the  os  be  insufficiently  dilated,  it  may  readily  be  made 
vide  enough  for  the  hand  to  be  passed  into  the  uterus.  Moderate  and 
judicious  traction  on  the  parts  which  present,  when  the  mother  makes  ex- 
pulsive efforts,  will  bring  the  footus  into  the  pelvic  cavity,  and  through  the 
vulva. 

Death  of  the  Foetus. — When  parturition  is  retarded,  it  is  often  a  ques- 
tion whether  the  footus  is  dead  or  alive,  and  to  answer  it  correctly  is  some- 
times difficult.  Auscultation  in  the  larger  animals  cannot,  as  it  may  in  the 
human  species,  furnish  any  certain  evidence  in  this  respect.  The  foetor  of  the 
hquor  amnii  has  been  held  to  prove  the  death  of  the  foetus ;  but  though  it  is  a 
good,  yet  it  is  not  an  infallible  sign.  "When  decomposition  has,  however,  well 
advanced,  and  the  foetus  is  emphysematous  and  its  hair  easily  removed, 
then  there  can  be  no  doubt  as  to  its  being  dead.  The  coldness  of  the  part^ 
external  to  the  vulva  of  the  mother,  when  well  marked,  is  also  a  sign  of 
death.  Of  course,  so  long  as  the  footus  displays  active  movements,  it  is 
alive  \  but  the  absence  of  these  is  not  an  absolute  proof  that  it  no  longer 
lives ;  for  sometimes  when  it  is  partly  in  the  pelvis  and  the  waters  have 
escaped,  so  that  the  uterus  encloses  it  firmly,  though  still  living  it  remains 
immovable,  and  cannot  be  stimulated  to  movement.  Should  the  presentation 
Ije  anterior,  then  passing  the  lingers  into  its  mouth  and  titillating  the  tongue 
will  prove  a  test  of  its  vitality,  as  the  jaws  and  tongue  are  almost  certain  to 
move  if  it  lives;  but  the  absence  of  movement  will  not  be  infallible, 
Uiough  it  will  constitute  very  probable,  evidence  of  death.  If  the  umbilical 
cord  can  be  reached  and  seized  between  the  thumb  and  index  finger,  slight 
compression  will  discover  whether  or  not  the  arteries  pulsate.  The  absence 
of  pulsation  affords  a  strong,  but  not  in  every  case  a  sure,  presumption  that 
the  foetus  is  dead. 
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Grelle,  many  years  ago,  gave  an  empirical  test  whicli,  he  asserted,  was  con- 
stantly successful ;  though  it  is  difficult  to  say  why  it  should  be.  This 
method  consists  in  passing  a  blanket  or  sheet  under  the  belly  of  the  Cow, 
and  lifting  it  up  by  assistants  at  each  side.  If  the  foetus  is  not  dead,  the 
Cow  exhibits  dislike  of  the  pressure  j  but  if  dead,  then  it  rests  on  the  sheet. 
Another  authority  states  that,  with  the  Mare,  the  expulsive  efforts  cease  for 
the  time  being  as  soon  as  the  foal  is  dead,  and  if  it  has  not  entered  the 
pelvic  inlet ;  if  it  has  passed  into  this,  the  pains  continue  as  usual. 

The  causes  of  death  of  the  foetus  during  parturition  are  not  numerous,  and 
may  be  enumerated  as  follows : — 1.  K7M)ts  on  the  umbilical  cord,  which, 
though  not  unfrequent  in  the   human   foetus,  appear  to  bo  very  rare  in 
animals ;  2.  Twists  of  the  cord  around  the  body,  neck,  or  limbs  of  the  foetos, 
and  which  may  be  sufficiently  tight  to  interrupt  the  circulation  in  the  um- 
bilical vessels ;  3.  Premature  rupture  of  the  numbranes  and  escape  of  the 
whole  of  the  liquor  amnii,  which,  if  parturition  is  not  soon  completed,  ex- 
poses the  foetus  to  great  danger  from  immediate  pressure  of  the  uterus  upon  it; 
4.  Disunion,  more  or  less  complete  and  extensive,  between  the  uterus  and 
foetal  envelopes,  by  which  the  vital  connection  between  the  mother  and 
foetus  is  interrupted,  and  if  the  latter  is  not  quickly  expelled  it  must  die 
from  asphyxia.     Owing  to  the  difference  in  the  placentation  of  the  vatioas 
animals,  it  happens  that  this  foetal  asphyxia  is  not  equally  common  in  all ;  a 
fact  which  experience  and  clinical  observation  have  abundantly  demon- 
43trated. 

Many  veterinarians,  and  among  them  Saint-Cyr,  have  been  struck  by  the 
fact,  that  no  matter  how  soon  they  were  called  in  to  a  case  of  difficult  par- 
turition in  the  Mare,  nor  how  trifling  the  difficulty  might  be  and  rapid  the 
delivery,  a  living  foal  was  never  produced ;  while  in  cases  in  Cows,  though 
incomparably  more  difficult,  and  requiring  manipulation  for  more  than  an 
hour,  living  calves  were  the  rule.    So  common  is  this  experience,  that  a  very 
distinguished  French  veterinary  surgeon — Donnarieix — has  laid  it  down  as  a 
maxim  that  the  foal  does  not  live  more  than  three  hours,  often  less,  in  the 
uterus  after  the  first  expulsive  efforts ;  while  the  calf  in  the  same  conditions 
•can  live  much  longer — sometimes  for  several  days — after  the  commencement  of 
labour.     The  explanation  he  gives,  and  which  we  think  is  correct,  is  based 
on  the  manner  in  which  the  foetal  placenta  is  inserted  into  the  uterus.    In 
the  Cow,  the  placentulae,  multiple  and  independent  of  each  other,  adhere 
firmly  and  closely  to  the  uterine  cotyledons,  so  that  the  placental  circulation 
may  persist  for  a  long  time,  notwithstanding  the  energy  of  the  uterine  con- 
tractions ;  while  in  the  Mare,  the  placental  apparatus  being  everywhere  dis- 
tributed over  the  chorion,  adheres  but  feebly  to  the  uterine  mucous  mem- 
braoe,  and  gives  way  as  soon  as  labour  commences,  so  that  foetal  asphyxia  is 
imminent  if  birth  be  not  prompt. 

It  was,  and  still  is,  believed  by  many  tliat  the  foetus  plays  an  active  part 
in  delivery,  and  ])articularly  in  rupturing  its  membranes ;  while  others 
consider  that  its  death  increases  to  a  marked  degree  the  difficulties  of  parturi- 
tion, because  it  does  not  then  stimulate  the  contractions  of  the  uterus,  and 
its  flaccid  tissues  do  not  afford  that  resistance  to  the  uterine  muscles  which 
they  do  when  it  is  alive.  But  Saint-Cjr  denies  that  the  death  of  the  foetus 
lenders  parturition  slower  or  more  difficult;  though  he  admits  that  if,  at  the 
commencement  of  this  act,  there  may  chance  to  be  any  trifling  irregularities 
in  presentation  or  position,  these  may  be  rectified  to  a  certain  extent  by  the 
automatic  or  more  or  less  instinctive  movements  of  the  living  foetus.  He 
concludes,  that  though  the  death  of  the  foetus  has  certainly  a  great  import- 
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ance,  so  far  as  the  interests  of  the  breeder  are  inyolved,  as  well  as  with  regard 
to  obstetrical  operations  in  difficult  cases ;  yet  it  has  little  or  none  so  far  as. 
parturition  itself  and  its  results  to  the  mother  are  concerned. 

In  the  expulsive  period,  or  third  stage  in  parturition,  it  is  usual  to  con- 
sider such  matters  as  when  to  rupture  the  water-bag,  and  when  to  use  traction 
on  the  foetus.     We  will  follow  this  custom,  and  notice  these  points. 

Rupture  of  the  Water-hag, — This  should  not  be  artificially  ruptured  too- 
early  ;  indeed,  in  the  Cow,  it  should  never,  as  a  rule,  be  opened  artificially^ 
aa  it  is  always  spontaneously  ruptured  at  the  proper  time,  and  not  unf^> 
quently  sooner  than  it  might  be.  Besides,  the  want  of  tenacity  in  the  mem> 
branes,  their  thinness,  and  the  firmness  of  their  adhesion  to  the  uterus, 
renders  this  non-interference  all  the  more  necessary. 

With  the  Mare,  however,  matters  are  different.  In  this  animal  the  footal 
membranes  are  thick,  firm,  and  feebly  adherent  to  the  uterus ;  so  that  the  foal 
is  sometimes  bom  completely  enveloped  in  them.  It  is,  therefore,  well  to 
incise  them  when  the  water-bag  appears  as  a  large  tumour  beyond  the  vulva; 
until  this  happens  nothing  should  be  done,  unless  the  os  is  completely 
dilated,  and  the  head  and  feet  of  the  foetus  are  well  in  it.  The  membranes 
may  be  torn  by  the  fingers,  or  cut  by  scissors  or  a  knife^  care  being  taken 
not  to  injure  the  foaL 

When  the  water-bag  is  ruptured  too  early,  the  uterus  contracts  on  the 
foetus,  as  has  been  said,  and  becomes  moulded  on  it;  this  is  opposed  to 
birth.  Besides,  the  genital  passage  becomes  dry  and  adherent,  and  this  is 
an  additional  obstacle.  To  remedy  this,  recourse  must  be  had  to  injections 
into  the  vagina  of  mucilaginous  fluids,  milk,  glycerine  and  water,  oil,  lard,, 
bran  and  water,  or  even  simple  tepid  water,  which  may  be  introduced  by  a 
funnel,  the  Cow's  hind  quarters  being  slightly  raised. 

Traction  on  the  Fcetiis. — When  the  membranes  are  once  ruptured,  the 
natural  expulsion  of  the  foetus  should  be  waited  for.  In  some  instances, 
however,  this  expulsion  may  be  conveniently  assisted  by  judicious  traction 
on  the  foetus.  K  it  is  in  the  anterior  vertebro-sacral  position,  gentle  traction 
may  be  made  on  the  pastern  of  each  fore  leg  when  these  and  the  head 
have  cleared  the  vulva,  the  tractions  coinciding  with  the  throes  of  the  mother, 
which  they  should  supplement,  but  must  not  supplant.  They  ought  to  be 
made  in  a  slightly  oblique  direction  downwards,  towards  the  hocks  of  the 
mother,  so  as  to  allow  the  body  of  the  foetus  to  follow  the  curve  of  the 
pelvis ;  inclining  the  traction  a  little  to  the  right  and  left,  will  also  aid  in 
passing  the  shoulders  and  afterwards  the  haunches.  The  head  and  neck, 
when  they  are  clear  of  the  vulva,  should  be  supported.  If  the  fpetus  is  in 
the  vertebro-pubic  position,  the  direction  of  the  feet  must  be  watched  and 
directed,  as  they  have  a  tendency  to  press  against  the  sacrum,  and  may 
seriously  injure  the  passage.  They  should  therefore  be  seized  while  they 
are  yet  in  the  vagina,  and  brought  gently  outside  the  vulva  along  with  the 
head,  when  traction  may  then  be  employed.  This  should  at  first  bo  made 
upwards,  so  as  to  clear  the  withers  from  the  brim  of  the  pelvis,  against 
which  it  sometimes  jams.  When  this  is  effected,  then  the  same  procedure 
as  in  the  other  case  is  to  be  adopted. 

In  the  vertebro-iLiac  positions,  it  is  always  useful,  when  they  are  recognised 
in  time,  and  before  the  chest  has  entered  the  pelvis,  to  attempt  to  modify 
them  by  converting  them  into  one  of  the  preceding  positions,  and  par- 
tienlaziy  the  vertebxtHsacral ;  though  this  modification  requires  the  manipu- 
lative ikill  of  an  experienced  veterinary  surgeon.    If  the  foetus  is  already  in 
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the  canal,  delivery  most  be  attempted  according  to  the  principles  already  in* 
dicated :  directing  the  feet  towards  the  centre  of  the  passage  and  ontside  tb^t 
vulva,  and  employing  moderate  traction  on  the  limbs. 

When  the  foetus  presents  posteriorly,  in  the  lumbo-sacral  position,  with 
the  croup  towards  the  maternal  sacrum,  the  only  way  in  which  birth  can  be 
effected  naturally  is  when  the  feet  of  the  hinder  extremities  lead  and  dilate 
the  08.  This  position  is  recognised  by  the  coronary  and  pastern  joints  being 
bent  upwards,  and  by  the  hocks,  which  are  deeper  situated,  are  flexed  in  the 
opposite  direction,  and  are  distinguished  by  their  broad  flat  sides  and  the 
blunt  point  of  the  calcis,  which  points  in  a  contrary  direction  to  the  flexure 
of  the  joint.  In  this  position,  the  two  limbs  are  to  be  seized  at  the  pastern, 
and  traction  exercised  at  first  slightly  upwards,  in  order  to  carry  the  stifios 
over  the  brim  of  the  pubis,  which  sometimes  checks  them ;  then  downwards, 
to  bring  the  croup  below  the  sacrum ;  and  lastly,  an  alternate  movemenc 
from  right  to  lett  and  left  to  right,  to  free  the  haunches,  one  after  the  other. 
It  is  well  to  see  that  the  tail  of  the  foetus  is  in  a  right  direction  before  trac- 
tion has  been  much  practised. 

The  other  positions  will  be  referred  to  in  the  second  division  of  this  work. 

.  We  may  remark,  however,  with  regard  to  gemeUar  parturition,  that  this 
kind  of  pregnancy  is  not  usually  recognised  in  uniparous  animals  until  birth 
takes  place.  The  escape  of  only  a  small  quantity  of  liquor  amnii,  and  the 
«mall  size  of  the  creature  first  delivered,  when  compared  with  the  size  of  the 
mother's  abdomen,  are  not  infallible  indications  that  more  young  will  be 
produced.  Soon,  however,  another  water-bag  appears,  and  another  foetos 
presents  at  the  vulva.  Not  unfrequently,  when  the  position  of  the  two 
footuses  is  natural,  they  present  one  after  the  other  successively,  and  with- 
out any  assistance  being  required.  This  is  the  case  more  particularly  with  the 
Sheep  and  Goat — animals  which  so  often  produce  twins.  But  sometimes,  and 
esi)ecially  with  the  larger  animals,  the  two  foetuses  present  themselves  simul- 
taneously at  the  pelvic  inlet,  and  neither  can  pass  through.  In  such  a  case, 
which  it  must  be  confessed  is  rare,  it  is  necessary  to  push  back  the  one  least 
favourably  presenting,  and  to  keep  it  away  until  the  fore  limbs  of  the  other 
are  engaged  in  the  passage.  If  the  two  footuses  chance  to  be  in  an  un- 
favourable position,  the  anterior  extremities  of  one  should  be  sought  for 
(recognised  by  the  knees,  and  to  a  certain  extent  by  the  pasterns),  or  the 
hind  limbs  (recognised  by  the  pasterns  and  hocks)  if  they  are  convenient  for 
the  purpose,  and  traction  exercised  as  in  the  case  of  a  single  foetus,  and  ac- 
cording to  the  directions  given  above,  taking  care  to  keep  the  other  foetus 
out  of  the  way.  Should  it  not  be  possible  to  extract  this  foetus,  it  may  be 
that  certain  parts  of  the  other  stop  its  progress,  or  that  the  expulsive  forces 
are  expended  on  the  latter,  although  it  is  farthest  from  the  os.  It  is  then 
necessary  to  push  back  and  turn  the  former,  and  endeavour  to  extract  it  by 
the  extremity  opposite  to  that  which  was  first  tried.  But  if  the  fore  limbs 
have  been  got  into  the  passage,  as  well  as  the  head,  the  position  need  not  be 
changed,  the  procedure  being  then  the  same  as  for  a  foetus  disproportionately 
lai^. 

Another  remark  is  with  reference  to  the  operator.  In  exploring  the  genital 
passages,  gentleness  and  tact  should  be  scrupulously  observed,  and  the  hand 
and  arm  should  be  well  oiled,  the  nails  of  the  fingers  being  cut  at  least 
moderately  short.  It  requires  some  experience  to  be  able  to  ascertain,  by  the 
sense  of  touch,  what  parts  of  the  foetus  present,  and  thoee  which  are  an 
obstacle  to  birth ;  as  well  as  knowledge  to  guide  one  in  placing  the  parts  in  a 
favooiable  position,  and  particularly  in  one  which  approaches  what  we  have 
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designated  the  "natural"  presentation.  The  time  chosen  for  exploration 
should  be  the  interval  between  the  labour  pains,  and  care  must  be  taken  not 
to  rupture  the  membranes,  should  they  still  be  intact.  The  exploration  may 
be  made  while  the  animal  is  standing  or  lying ;  both  positions  have  certain 
advantages,  though  the  first  is  generally  preferable,  and  is  certainly  less 
fatiguing. 

It  must  not  be  forgotten  that,  when  traction  is  required,  this  should  be 
elow  and  moderate,  and  only  applied  when  the  animal  itself  makes  expulsive 
efforts.  In  many  cases  the  resistance  to  be  overcome  is  often  very  slightly 
superior  to  the  forces  exerted  by  the  parturient  animal.  Violent  and  sudden 
traction  is  to  be  deprecated,  as  it  may  inflict  serious  injury,  while  doing  little, 
if  anything,  in  aiding  delivery ;  and  even  should  this  be  effected,  it  must  be 
remembered  that  the  contractile  power  of  the  uterus  is  deranged  when  the 
contents  of  the  organ  are  attempted  to  be  suddenly  and  forcibly  removed. 
The  simplest  and  safest  traction  is  that  made  by  the  hands  of  the  operator — 
for  both  hands  may,  in  some  cases,  be  introduced  into  the  vagina.  Should 
he  not  have  sufficient  strength  or  purchase,  an  assistant  may  clasp  him  around 
the  chest  and  pull  at  and  with  him — gradually  and  steadily  during  the  throes. 
But  we  shall  recur  to  this  subject  again. 

B.  After  Labour. — The  attention  to  be  paid  to  the  mother  after  parturi- 
tion will  differ  not  only  according  to  the  species  to  which  it  belongs,  but  also 
according  to  its  temperament,  strength,  and  the  kind  of  labour  which  it  has 
undergone.  When  this  has  been  natural,  and  the  animal  is  vigorous  and  not 
much  fatigued,  simple  hygienic  measures  are  all  that  is  necessary.  It  should 
be  kept  comfortable,  with  plenty  of  pure  air,  but  away  from  draughts.  If  it 
has  been  perspiring,  the  body,  and  particularly  the  belly,  should  be  well 
wisped  if  it  is  a  larger  animal ;  indeed  this  friction  is  always  to  be  recom- 
iLended,  as  it  often  allays  the  restlessness  which  sometimes  persists  after 
delivery,  regulates  the  circulation,  and  appears  to  hasten  the  retraction  of  <he 
uterus.  It  may  be  necessary  to  cover  the  body  with  a  blanket,  as  the  animal 
is  very  susceptible  to  cold  at  this  period.  A  gallon  or  so  of  nourishing, 
tepid  gruel,  or  even  soup,  may  be  given ;  after  which  the  diet  should  be 
moderate  and  easily  digested.  Clean  dry  litter  should  be  plentifully  sup- 
plied, and  the  animal  left  alone  for  half  an  hour  or  so,  after  which  it  may  be 
visited,  offered  more  gruel,  and  the  offspring  assisted  to  the  teat,  if  it  has  not 
already  found  it  From  three  to  eight,  or  even  fifteen  days'  rest  should  be 
allow^,  according  to  circumstances  ;  and  in  order  to  permit  lactation  to  be 
fully  established,  and  the  animal  quite  recovered. 

When  parturition  has  been  protracted,  and  the  animal  has  suffered  much, 
and  especially  if  the  generative  organs  have  been  bruised  and  inflamed, 
nursing  should  be  continued  longer,  and  greater  precautions  adopted.  Every 
care  ought  to  be  taken  to  prevent  metritis  or  metro- peritonitis ;  and  with 
this  object  in  view  tepid  vaginal  injections,  to  which  may  be  added  a 
Httle  per-manganate  of  potass  or  chloral,  may  be  employed :  warm  cloths 
being  applied  to  the  loins,  the  animal  allowed  light  diet,  with  small  doses 
of  sulphate  of  magnesia,  and  kept  clean  in  a  good  stable,  and  in  a  pure 
atmosphere. 

When  the  animals  are  old,  weak,  or  exhausted  by  protracted  labour,  or  if 
there  has  been  haemorrhage,  stimulants  should  be  administered,  and  strengthen- 
ing food.  Sometimes  the  debility  is  so  extreme,  that  the  animal  scarcely 
gives  any  indication  of  life.  There  is  then  all  the  more  need  for  careful 
noising  and  quietude.     Friction  to  the  surface  of  the  body,  clothing,  and  a 


240  NORMAL  PARTURITION-. 

good  bed  are  particularly  necessary ;  and  as  lactation  is  established  witb 
'  difficulty  in  these  oases,  tbis  must  be  attended  to.  It  must  be  borne  in  mind 
that  cold  and  damp  are  dangerous  immediately,  and  indeed  for  some  time 
after  parturition.  Therefore,  when  turned  out  to  pasture,  care  sbonld  betaken 
to  afford  protection  in  bad  weatber,  and  damp  cold  localities  should  be 
avoided. 

With  regard  to  Ewes,  if  the  weather  is  mild  and  the  situation  favourable, 
protection  is  not  required ;  but  if  cold  winds  and  wet  prevail,  then  shelter  is 
necessary.  When  more  than  one  lamb  is  likely  to  be  produced,  the  fint 
should  be  kept  warm  and  receive  a  little  Cow's  milk  diluted  with  water,  until 
the  Ewe  has  finished  lambing.  Twin  lambs  may  easily  be  reared  by  a  strong 
mother,  if  supplied  with  a  sufficiency  of  suitable  food ;  but,  as  a  rule,  if  there 
are  more  than  two,  they  should  be  put  to  another  Ewe  or  reared  artificially. 
In  order  to  overcome  the  repugnance  so  often  manifested  by  the  Ewe  to  a 
strange  lamb,  if  its  own  lamb  has  died,  the  foster-lamb  may  be  rubbed  with 
the  skin  of  the  dead  creature,  or  the  two  may  be  placed  together  during  the 
night,  or  even  put  into  a  dark  shed  along  with  a  Dog,  which  will  induce  the 
Ewe  to  protect  and  take  to  the  lamb. 

The  Goat  is  more  exposed  to  long  and  difficult  parturition  than  the  Sheep, 
and  not  unfrequently  requires  assistance.  The  same  care  is  necessary  as  for 
the  Sheep. 

The  Sow  generally  suffers  from  weakness  and  prostration  after  parturition, 
and  requires  plenty  of  nourisbing  and  easily-digested  food.  When  this  is 
given  there  is  less  likelihood  of  the  animal  not  devouring  its  young,  and  all 
the  more  so  if  it  is  not  irritated  by  the  presence  of  people. 

The  Bitch  should  not  be  allowed  to  rear  too  many  puppies,  and  warmth,  a 
dry  abode,  and  good  food  must  not  be  withheld.  Bitches  do  not  readily  take 
to  strange  puppies  ;  sprinkling  these  with  some  of  its  milk  has  been  some- 
times successful.  Constipation  is  not  unfrequent  after  parturition,  and  this 
may  be  removed  by  castor-oil  or  manna. 

SECTION  II.— ATTENTION  TO    THE   OFF8PRINO. 

Ko  special  rules  can  be  laid  down  for  the  management  of  new-bom  animals, 
as  this  must  vary  more  or  less  according  to  the  species.  However,  there 
are  some  general  rules  which  it  may  be  well  to  observe,  and  these  we  will 
refer  to. 

With  regard  to  the  foal  or  other  creature  which  may  be  bom  in  the  fostal 
membranes,  it  is  evident  that  it  must  be  freed  from  them  immediately,  or  it 
will  perish  from  suffocation ;  as  through  having  no  longer  any  communication 
with  the  mother  by  means  of  the  umbilical  cord,  the  blood  cannot  be  oxy- 
genated. If  the  umbilical  cord  is  not  ruptured,  it  mav  be  double  ligatured 
about  two  inches  from  the  umbilicus,  and  then  divided  between  the  ligatures ; 
or  it  may  be  may  be  severed  by  scraping  it  through  with  a  jagged  knife. 

Immediately  after  delivery,  and  having  removed  the  mucus  which  some- 
times clogs  the  mouth  and  nostrils,  and  hinders  respiration,  the  young  animal 
should  be  examined  to  ascertain  whether  it  be  strong  or  weak,  whether  all 
the  natural  apertures  exist — such  as  the  eyes,  mouth,  anus,  vulva,  urethra — 
and  if  any  of  them  chance  to  be  absent,  to  make  artificial  ones  soon,  if  possi- 
ble, by  a  kind  of  puncture,  enlarging  afterwards  by  the  knife  and  sound,  and 
preventing  union  by  pledgets  of  lint,  etc 

Suspended  Animaiion. — Whenever  the  connection  with  the  mother  is  in- 
terrapted  by  rupture  oi  occlusion  of  the  umbilical  cord,  the  young  creature 
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mnst  breathe^  reepiiation  being  now  carried  on  by  the  lungs,  througb  the 
nostrils. 

Hie  establishment  of  respiration  is  a  purely  reflex  act.  The  fcatus,  hitherto 
maintained  at  a  certain  and  always  uniform  degree  of  warmth  in  its  liquid 
bed  in  the  uterus,  is  suddenly  ushered  into  the  cold  and  dry  air  of  the  outer 
world ;  and  this  transition  operates  chiefly  on  the  skin,  producing  a  peculiar 
impression — such  as  we  ourselves  experience  in  being  suddenly  immersed  in 
cold  water;  this  impression  is  at  once  transmitted  to  the  cerebro-spinal  centre, 
whence  the  reflex  influence  of  the  spinal  cord  is  called  into  play,  and  the 
lespiratory  muscles  are  excited  to  movement  by  the  centrifugal  nerves  issuing 
therefrom.  All  these  muscles  contract  simultaneously,  the  chest  is  dilated,  and 
the  air  rushes  into  the  air-passages  and  lungs,  distending  the  air-cells  in  the 
latter,  and  instituting  the  process  of  respiration,  which  is  only  to  cease  with 
the  death  of  the  creature.  This  reflex  act  may  also  be  produced  by  pressure 
on  the  umbilical  cord,  or  anything  which  hinders  the  oxygenation  of  the 
blood  in  the  fcatus  j  hence  it  has  been  inferred  that  the  excess  of  carbonic 
add  in  the  circulating  fluid  acts  as  a  stimulus  to  the  medulla  oblongata. 

It  sometimes  happens  that  the  young  creature  is  in  a  state  of  syncope  when 
bom,  or  very  soon  after,  and  gives  no  sign  of  life ;  and  observers  have  die- 
trngmfihed  syncope  from  weakness,  in  which  the  animal  is  cold  and  does  not 
breathe,  the  mucous  membranes  being  pale  and  the  body  flaccid ;  and  syncope 
from  plethora  or  cyanosis,  when  the  mucous  membranes  are  of  a  livid  blue 
tint,  the  lips  and  tongue  swollen,  and  the  eyes  injected. 

In  the  first  form,  resuscitat^n  is  to  be  attempted  by  pouring  cold  water 
on  the  head,  beating  the  body  with  a  cloth  dipped  in  cold  water — ^particularly 
about  the  flEu^e  and  chest— dry-rubbing  the  limbs,  titillating  the  nostrils  with 
a  feather,  puffing  tobacco-smoke  into  them,  imitating  the  respiratory  move- 
ments, as  in  a  case  of  asphyxia,  and  inflating  the  lungs  by  means  of  a  pair 
of  bellows,  acting  through  the  nostrils.  So  long  as  the  heart  pulsates  there 
is  a  probability  of  restoration  to  life. 

In  the  second  form,  allowing  a  little  blood  to  flow  from  the  umbilical  cord, 
and  even  cutting  this  or  fomenting  it  with  hot  water  to  induce  haemorrhage,  is 
very  useful,  in  conjunction  with  cold  water  to  the  head  and  cold  water 
enemas.    But,  as  a  rule,  death  is  always  imminent  in  these  cases  of  syncope. 

Gestkral  Care. — ^With  the  larger  animals,  the  newly-born  creature  should 
be  placed  before  the  mother,  if  it  is  not  near  her ;  and  it  generally  follows 
that  she  instinctively  licks  off  the  viscid  matter  which  covers  its  skin ;  and 
in  doing  this  the  cutaneous  circulation  is  excited,  and,  by  sympathy,  the 
other  organs  of  the  young  animaL  Consequently,  it  becomes  revived,  soon 
endeavours  to  get  up,  and  though  it  may  fall  several  times,  yet  it  generally 
quickly  succeeds  in  maintaining  itself  on  its  limbs,  and  instinctively  seeks  the 
maternal  teat.  It  is  very  rare  that  the  mother  does  not  voluntarily,  and  at 
onoe,  commence  to  cleanse  its  progeny ;  nevertheless,  there  are  exceptions, 
chiefly  among  the  primiparse,  and  especially  when  the  labour  has  been  long 
and  painful.  But  it  will  generally  be  found  that  sprinkling  the  young  animal 
vith  a  little  flour,  bran,  or  salt  will  excite  the  attention  of  the  mother  and 
indace  the  cleaning  process.  Should  it  not  do  so,  then  the  creature  must 
be  well  dried  and  rubbed  with  a  sponge,  hay-wisp,  or  a  cloth,  and  kept  warm. 
This  is  more  particularly  necessary  when  the  mother  is  indifferent  to  it,  which 
sometimes  happens  with  primiparsB  when  people  are  present  Indeed,  some 
Mares  become  quite  savage  after  parturition,  and  will  not  allow  their  foal  to 
come  near  them,  and  will  even  kiU  it ;  though  this  most  frequently  happens 
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when  tliej  axe  tormented  by  spectators.  Other  Mares,  vicious  before  partaii- 
tioUi  sometimes  become  remarkably  quiet  when  they  have  a  foal  by  their 
side.  When  they  exhibit  any  aversion  to  their  progeny,  it  is  well  to  leave 
them  quietly  together  for  some  time. 

If  the  foal  or  calf  is  weak,  and  cannot  reach  the  teat  within  half  an  hour 
or  so  after  birth  (for  in  uniparous  animals  the  mammse  are  inguinal,  so  tli&t 
the  young  are  always  suckled  in  a  standing  posture),  it  will  be  found  neces- 
sary to  assist  it  by  bringing  it  to  the  mother,  and  applying  the  teat  to  its 
mouth,  at  the  same  time  caressing  and  soothing  the  parent  if  disindined  to 
it  by  temper  or  painfulness  of  the  udder.  This  coaxing  and  handling  should 
be  performed  by  some  one  accustomed  to  the  animal.  It  may  be  necessary 
to  have  a  second  person  at  hand  to  hold  the  Mare  by  the  head  or  lift  up  its 
fore  foot. 

Sometimes  from  weakness  or  inexperience  of  the  foal,  and  temper  of  the 
Mare,  the  former  runs  the  risk  of  perishing  &om  starvation.  The  Mare 
should  be  safely  secured,  and  two  persons  ought  then  to  push  and  support  the 
young  animal  behind  by  joining  one  of  their  hands,  while  the  other  hands  arc 
employed  in  directing  it  towards  the  teat,  which  it  should  be  allowed  to  use  for 
two  or  three  minutes.  After  one  or  two  attempts  of  this  kind,  the  foal  begins 
to  find  its  way  to  the  udder  by  itself,  while  the  Mare  becomes  reconciled  to  it 
When  the  foal  exhibits  great  debility,  it  may  be  preferable  to  feed  it  for  a 
day  or  two  with  the  milk  of  the  Miure,  which  has  been  drawn  by  hand. 

With  the  Cow,  these  difficulties  are  seldom  present,  and  if  an  animal  will 
not  take  to  its  calf  this  is  generally  transferred  to  another  Cow,  or  it  may  be 
artificially  reared.  The  foal  may  even  be  reared  in  this  manner,  though  not 
80  easily  as  the 'calf.  The  milk  of  the  Cow  or  Goat  will  suffice,  and  there  is 
generally  little  difficulty  in  teaching  it  to  drink  it  by  at  first  pouring  a  httle 
into  its  mouth  while  the  finger  is  inserted  therein ;  or  a  piece  of  cloth  steeped 
in  milk,  or  even  a  bottle  and  tube  may  be  used. 

Calves  are  often  harshly  treated  after  birth  ;  they  are  not  allowed  to  suck, 
even  for  a  number  of  days,  for  fear  of  damaging  the  Cow,  but  are  kept  apart 
and  fed  on  drawn  milk.  Calves  intended  for  slaughter  may  be  artificially 
fed,  and  especially  if  nutritive  substances  are  added  to  the  milk ;  but  for 
those  intended  to  be  reared,  it  is  a  mistake  to  separate  them  &om  the  Cow 
during  the  early  days  of  their  existence. 

Lambs,  when  able  to  stand,  and  if  they  do  not  readily  find  their  way  to 
the  teat,  should  have  a  little  milk  from  it  pressed  into  their  mouth.  With 
twin  lambs,  if  the  Ewe  is  in  good  condition,  the  udder  well  filled,  and  the 
weather  and  pasture  favourable,  both  may  be  suckled  ;  in  the  opposite  con- 
ditions it  may  be  necessary  to  remove  one.  K  the  Ewe  docs  not  yield 
sufficient  milk,  this  may  be  largely  remedied  by  giving  a  liberal  supply  of 
good  food. 

Multiparous  animals,  such  as  the  Bitch  and  Sow,  usually  lie  when  suck- 
ling their  young ;  so  that  there  is  seldom  any  difficulty  with  them.  The  only 
care  generally  required  in  the  case  of  young  pigs,  is  to  prevent  their  being 
crushed  by  tiie  Sow  in  the  act  of  lying  down  or  moving.  If  the  litter  is 
large,  plenty  of  good  food  is  necessary. 

It  is  well  to  remember  that  if  a  Sow  has  more  young  in  the  litter  than 
teats,  unless  watched  the  weakest  will  die  of  starvation.  Each  young  pig  has 
its  own  particular  teat,  to  which  it  is  prasistently  attached ;  and  if  the 
creature  is  ill  and  does  not  suck,  or  if  there  is  not  a  claimant  for  the  teat,  the 
gland  there  will  cease  secreting  nulk.  The  pectoral  teats  and  glands  are  the 
largest  and  most  active,  and  the  weakest  of  the  litter  should  be  put  to  them. 
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fn  general,  a  Sow  should  not  be  allowed  to  rear  more  then  ten  in  a  litter. 
Cleanliness  and  warmth  are  required  for  young  pigs.  ' 

Pappies  do  not  require  any  special  care  beyond  a  warm,  clean,  and  dry 
abode. 

After  the  first  milk  has  been  taken,  there  is  usually  an  abundant  evacuation 
of  black  resinous  matter — meconium  —  from  the  intestines  of  the  young 
animal,  caused  by  the  "  cdostrum,"  as  this  milk  is  named ;  and  it  is  well  to 
notice  if  this  evacuation  occurs,  as  when  It  does  not,  serious  constipation 
may  ensue.  With  new-bom  animals  which,  for  some  reason  or  another,  are 
deprived  of  this  colostrum,  a  mild  laxative — such  as  castor-oil,  or  honey  and 
water — should  be  administered  to  obviate  this  condition. 

At  birth  the  feet  of  hoofed  animals  are  covered  with  a  soft  yellow  horn, 
which  in  some  countries  it  is  the  custom  to  remove,  £rom  a  belief  that  this 
removal  hardens  the  succeeding  horn.  It  is  unnecessary  to  state  that  this  is 
a  popular  Mlacy,  and  that  it  is  really  injurious  to  deprive  the  foot  of  this 
temporary  protection. 

The  young,  with  their  parents,  should  be  kept  apart  from  others — for  some 
time  at  least,  and  especially  the  equine  species ;  and  it  must  not  be  forgotten 
that  a  mild  dry  temperature  is  most  favourable  for  all  young  creatures. 

Gentle  exercise  is  as  necessary  for  the  foal  or  calf,  as  it  is  for  their  parents, 
a  few  days  after  birth.  Therefore  it  is  that  a  meadow  is  preferable  to  a 
stable,  as,  in  addition  to  the  more  flaivourable  nature  of  the  food,  sufficient 
exercise  is  afforded.  Indeed,  with  the  Mare  light  and  regular  work  may  be 
imposed  a  short  time  after  foaling,  and  with  much  benefit  to  it  and  the  foal. 
The  latter  will  follow  its  dam,  provided  the  pace  is  not  too  fast,  and  a  halt 
be  £requently  allowed  for  it  to  get  to  the  teat.  It  is  astonishing  sometimes 
to  observe  how  well  foala  travel  soon  after  birth,  even  over  bad  roads  and 
daring  inclement  weather,  and  fof  great  distances,  provided  the  journey  is 
short  each  day.  Huzard  has  seen  buffalo  calves,  bom  during  the  night,  follow 
their  mother  next  day,  and  make  a  daily  journey  of  six  or  eight  leagues 
without  appearing  fatigued. 

It  is  not  rare  to  find  newly-born  animals,  particularly  when  parturition  has 
been  laborious,  injured  more  or  less,  from  the  manipulation  of  the  obstetrist 
daring  birth,  the  lesions  being  more  or  less  serious.  The  most  frequent 
injuries  are  those  due  to  obstetrical  instraments  and  appliances.  The  wounds 
may  he  dressed  with  cold  water,  with  slightly  alcoholised  water,  or  some  dilute 
tincture — such  as  that  of  arnica ;  but  salts  of  lead,  or  other  poisonous  salts, 
should  not  be  employed.  Abrasions,  which  are  generally  superficial,  may  be 
treated  with  glycerine  and  water,  to  which  a  very  little  carbolic  acid  has  been 
added ;  or  by  lard,  or  any  mucilaginous  substance.  Sprains  should  have  cold 
water  irrigation  if  possible,  refrigerant  lotions,  or  friction  with  soap  liniment. 
Wounds  and  lacerations,  if  very  severe,  must  have  appropriate  surgical  treatment. 


CHAPTER  IV. 
SequelSB  of  Parturition. 

We  have  stated  that  gestation  and  parturition  are  physiological  processes, 
and  we  may  now  add  to  these  the  puerperal  state.  But  though  in  one  respect 
eminently  physiological,  the  puerperal  condition  is  marked  by  special  features, 
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which  <1i«fciTigniftTi  it  from  other  physiological  states,  and  which,  occaning 
under  other  circumstanceSy  would  be  more  allied  to  pathological  changes. 
We  refer  now  more  particularly  to  the  functional  and  organic  alterations 
which  take  place  after  delivery.  True,  we  do  not  have  in  animals  sach 
important,  nor  so  many,  sequelaa  as  are  noted  in  women  at  this  period,  some 
of  which  are  really  pathological  Nevertheless,  we  have  certain  phenomena 
occurring  during  the  return  of  the  economy  and  the  generative  oigans  to 
the  condition  they  were  in  previous  to  pregnancy,  which  are  not  only  very 
characteristic,  but  are  worthy  of  serious  attention.  These  phenomena  have 
been  divided  mU>  furictumal  and  orgofnie. 

SBCnOK  I.— FTJirCTIONAL  MODIFICATIONS. 

The  functional  modifications  include  the  afier-j^ains^  lochia,^  mUhfeow^  and 
ladaivm, 

* 

1.  After-pains. — ^These  are  the  painful  sensations  in  the  abdomen,  indi- 
cations of  which  are  frequently  observed  in  animals,  and  which  persist  after 
the  expulsion  of  the  foetus  and  the  secundines.  They  are  due  to  the  con- 
tractions of  the  uterus,  which  go  on  for  some  time,  and  which  eventually 
reduce  the  organ  to  its  ordinary  volume  and  diminish  its  cavity.  After  an 
easy  labour,  there  are  generally  few  or  no  symptoms  of  these  pains ;  and 
when  they  are  present  the  only  indications  are  whisking  of  the  tail,  at  which 
time,  according  to  Saint-Cyr,  the  abdomen  appears  to  be  harder.  They 
seldom  continue  longer  than  twelve  or  twenty-four  hours  in  these  cases,  and 
do  not  require  special  treatment. 

In  other  cases,  however,  and  particularly  when  birth  has  been  very  sudden 
and  rapid,  they  persist  longer  and  are  more  severe.  The  animal  paws  and 
exhibits  suffering ;  it  also  stretches  as  if  trying  to  micturate,  arches  the  back, 
contracts  the  abdominal  muscles,  and  strains.  The  access  of  these  attacks 
is  not  regular ;  and  when  they  are  frequent,  severe,  and  continue  beyond 
twenty-four  hours,  we  may  apprehend  the  retention  of  a  portion  of  the  fintal 
membranes  in  the  uterus,  or  commencing  inversion  of  that  oigan.  This  will 
necessitate  an  exploration,  in  order  to  discover  the  cause ;  which,  when  ascer- 
tained^  should  receive  appropriate  treatment^  to  be  hereafter  described. 

2.  Lochia. — The  term  foe^ta  has  been  given  to  the  sanguinolent,  sero- 
sanguinolent,  and  muco-purulent,  and  finally  mucus  vaginal  evacuations 
occurring  after  parturition,  and  generally  persisting  until  the  uterus  has  re- 
gained its  ante-pregnant  condition.  The  existence  of  this  evacuation,  so 
marked  in  woman,  has  often  been  denied  in  animals ;  but  there  can  be  no 
doubt  whatever  as  to  the  fact  of  its  presence.  It  has  been  witnessed  by 
several  veterinarians  in  the  Mare,  Cow,  Sheep,  and  Bitch,  and  we  have  noted 
it  repeatedly  in  the  Sow  and  Cat.  But  it  is  considerably  less  in  these 
animals  than  in  woman,  and  does  not  flow  continuously  as  in  her,  but  at 
irregular  periods ;  the  discharge  accumulating  in  the  uterus,  and  only  escaping 
when  the  animal  undergoes  exertion,  and  in  defecation  or  micturition.  In 
the  Cat,  however,  we  have  witnessed  this  discharge — ^very  slight — flowing 
constantly  for  four  days  after  parturition ;  and  with  the  Bitch  we  have  a 
sanguinolent,  then  a  mucus  discharge  persisting  almost  continuously  for 
several  days  subsequent  to  that  event. 

In  the  larger  animals,  this  discharge  can  be  seen  about  the  inferior  commis- 
sure of  the  vulva;  it  sometimes  accumulates  about  the  thighs  and  tail  in 
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flakes  and  patches,  as  well  as  on  the  litter ;  and  when  the  animal  has  been 
lying  it  forms  small  pools  on  the  ground. 

When  we  remember  that  the  uterus  has  for  a  long  period  nourished  one 
or  more  foetuses,  we  can  scarcely  wonder  that  it  cannot  all  at  once  cease  its 
secretory  function,  and  that  its  mucous  membrane  should  continue  in  a 
hypersemic  condition  until  the  lacteal  secretion  in  the  mammae  is  fully  estab- 
lished. Aa  much  as  seven  to  eight  quarts  of  sero-sanguinolent  fluid  have 
been  removed,  horn  the  uterine  cavity  of  a  Mare  which  had  foaled  three 
days  previously. 

When  not  mixed  with  blood,  this  discharge  is  albuminous  and  chylous- 
looking ;  it  is  rarely  purulent,  and  then  probably  only  from  traumatic  causes ; 
neither  does  it  have  a  bad  odour,  unless  the  uterus  or  vagina  is  the  seat  of  some 
pathological  process,  or  a  portion  of  the  placenta  is  retained.  According  to 
some  authorities,  the  average  duration  of  the  discharge  is  from  two  to  three 
weeks;  but  Saint-Cyr  believes  that  when  it  is  prolonged  beyond  five  to  eight 
daya^  it  is  no  longer  a  physiological,  but  a  pathological  process.  This  is  about 
the  period  which  is  necessary,  in  the  laiger  animals,  for  the  return  of  the  vulva 
to  its  noru^al  dimensions  and  ordinary  form. 

Of  the  importance  of  the  lochia  there  can  be  no  doubt.  By  them  the 
uterus  is  relieved  from  its  physiological  hypertrophied  condition,  and  of  the 
•excitement  of  which  it  was  the  seat  during  pregnancy  and  parturition.  But 
it  cannot  have  the  same  importance  as  in  woman,  in  whom  the  lining  mem- 
biane  of  the  uterus  is  thrown  off  pretty  nearly  after  every  delivery.  It  is  not 
•80  with  animals,  as  we  shall  see  hereafter. 

One  or  two  veterinary  authorities  have  attached  so  much  importance  to  the 
lochia  in  animals,  that  to  their  suspension  or  suppression  they  attribute  such 
•serious  results  as :  sanguine  plethora^  articular  rheumatiBm  in  the  Cow, 
laminitis  in  the  Mare,  metro-vaginitis,  cystitis,  nephritis,  peritonitis,  mam- 
mitis,  inflammation  of  the  intestines  or  spinal  cord,  coryza,  vitulary  fever,  etc 
Bat  there  is  evidently  exaggeration  in  this ;  and  we  are  inclined  to  think 
that,  at  the  most,  the  untimely  cessation  of  this  discharge  can  only  cause,  as 
bas  been  stated,  dulness,  indifference  of  the  mother  to  its  progeny  and  sur- 
lotmdings,  inappetence,  suppression  of  milk,  slight  fever,  with  dry  erect  coat, 
and  constipation. 

To  avoid  this  untimely  cessation  of  the  lochia,  it  has  been  recommended 
that,  with  the  laiger  animals,  before  and  after  parturition  the  food  should  be 
sound  and  nutritive,  but  moderate  in  quantity,  and  such  as  will  not  predis- 
pose to  plethora  or  congestion ;  not  to  travel  or  fatigue  animals  towaids  the 
end  of  pregnancy ;  to  shelter  them  at  this  period ;  not  to  hurry  labour,  and 
only  to  render  assiiBtance  when  necessary ;  and  after  delivery  to  attend  to  the 
removal  of  the  secundines,  which  are  sometimes  retained  in  the  Cow  for  an 
abnormal  period,  but  should  not  be  allowed  to  remain  longer  than  four 
or  five  day& 

3.  Milk-fever. — In  woman  the  establishing  of  the  lacteal  secretion  after 
delivery — ^generally  forty-eight  hours — is  usually  accompanied  by  a  general 
febrile  condition,  in  which  this  fluid  changes  from  colostrum  to  ordinary  milk. 
This  is  the  so-called  ''  milk-fever,"  a  pathological  condition  said  by  some 
authorities  to  be  present  in  animals,  and  denied  by  others.  The  latter  assert 
that,  when  parturition  has  been  quite  normal,  there  is  only  observed  a  little 
dnlness,  lassitude,  the  pulse  fuller  and  quicker  than  usual,  and  less  appetite 
for  the  first  day — all  consequences  of  the  suffering  undergone  during  even 
the  easiest  parturition.     In  a  day  or  two,  however,  all  this  has  disappeared. 
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except  perhaps  a  little  weakness,  whicH  soon  Tanishes  also.  But  when  par- 
turition has  not  been  altogether  natural,  and  complications  arise,  then  there 
may  certainly  be  fever,  though  this  has  nothing  to  do  with  the  change  of 
the  colostrum  to  milk — a  gradual  process ;  indeed,  when  traumatic  fever  sets 
in  this  secretion  is  diminished  or  suspended. 

Saint-Cyr  is  disposed  to  deny  the  existence  of  this  so-called  ''  milk  fever  " 
in  animals,  and  he  quotes  eminent  accoucheurs^  who  are  inclined  to  doubt  the 
existence  of  this  fever  in  woman  as  related  to  the  lacteal  secretion,  but  a& 
due  rather  to  traumatism  from  injury  to  the  genital  organs  during  child-birth. 
His  own  observations  on  Cows  are  certainly  not  feivourable  to  the  existence 
of  this  fever  in  these  animals ;  and  even  among  those  who  believe  in  it, 
there  are  many  who  admit  that  it  is  scarcely  perceptible. 

Eainard,  for  instance,  accounts  for  its  being  so  little  marked  in  animals, 
by^noticing  that  in  woman  the  uterus  receives  its  blood  from  the  abdominal 
(inferior)  aorta,  but  the  mammsB  from  the  pectoral  (or  anterior)  aorta ;  but 
in  animals,  uterus  and  mammas  are  supplied  by  the  posterior  aorta.  In 
woman,  when  lactation  is  established,  there  is  an  alteration  in  the  circulation, 
and  consequently  a  general  disturbance  which  has  been  hitherto  designated 
''  inflammatory  "  or  "  angiotenic  fever ;"  but  in  ftnimala  this  change  in  the 
circulation  does  not  occur.  Therefore,  this  ''  angiotenic  fever  "  should  not  be 
present. 

4.  Lactation. — Before  parturition,  preparation  for  the  secretion  of  milk 
is  already  being  made  in  the  mammary  glands,  and  shortly  before  that  event 
a  thin  serous  or  milky  fluid  can  often  be  expressed  from  the  teat ;  while 
immediately  after  delivery,  the  oedematous  tumefaction  which  had  bee&t 
observed  in  these  glands  for  some  time,  begins  to  disappear  as  they  increase- 
in  volume,  become  firmer,  tenser,  and  more  sensitive,  and  receive  a  largen* 
quantity  of  blood.  Then  their  activity  is  suddenly  brought  into  full  opera- 
tion, and  their  secretion  reaches  its  maximum.  At  the  same  time  this  fluid 
is  modified  in  quality  in  a  notable  but  gradual  manner,  so  that  it  is  very 
difliBrent  three  or  four  days  after  parturition  from  what  it  was  on  the  first  or 
second  day — being  colostrum  at  the  early  period,  and  nulk  subsequently. 

Cdosirum, — ^The  first  milk,  or  "  colostrum,"  secreted  after  delivery  is  a 
viscid,  dirty-white,  or  yellowish  fluid,  sweet,  though  unpleasant  to  the  taste,, 
and  of  a  greater  density  than  that  of  ordinary  milk,  being  in  the  Cow  1'063. 
It  is  very  rich  in  solid  elements,  these  varying  according  to  individuals,  and 
even  breeds.  The  fat  globules  are  present  only  in  comparatively  small  number,, 
and  are  less  in  size  than  in  milk  at  a  later  period ;  but  there  are  numerous 
colostrum  corpuscles — bodies  of  a  large  size,  spherical  or  ovoid  in  shape — 
often  agglomerated  in  masses  by  a  tenacious  viscid  matter,  and  among  them 
many  leucocytes  endowed  with  movement 
Boussingault  gives  its  composition  in  the  Cow  as  follows : — 

Water       .  -  .  -    75-8 

Albumen  and  casein  -  -    15-0 

Butter       .  .  -  -      2-6 

Milk-sugar  -  -  -      3*6 

Salts         -  .  .      3-0 
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Dmaaa  gives  the  coloatnim.  of  Tarious  animals  as  below  : — 


Cow. 

^ 

0<wt. 

628-4 

641-0 

F»t        -        -        - 

26  i) 

5-6 

52-0 

1507 

116-0 

245-0 

Mqcub  . 

20-0 

7-0 

30-0 

Sogw    - 

traces. 

43-0 

32-0 

It  is  admitted  that  milk  is  due  to  a  fatty  d^eneration  of  the  epithelial 
cells  of  the  glaud  follicles,  in  which  they  are  greatly  multiplied  and  de- 
veloped during  lactation.  These  cells  rapture,  and  noUiing  remains  but  the 
fitt  globules  of  the  milk. 


Mix  HIST   OUID   D 


from  wbioh  tbs  Sue 


u  hai  ditappesred. 


Bat  in  the  colostrum  the  epithelial  cells  have  not  undeigone  this  change  ; 
theii  wall  is  intact,  and  they  still  contain  their  oil  granules,  and  consequently 
constitute  the  colostrum  corpuscles.  Colostrum  is  coagulable  by  heat,  and  it 
may  be  said  that  the  albumen  takes  the  place  of  casein ;  but  soon  after  parta- 
rition  the  former  disappear  and  the  latter  ia  present.  Towards  the  end  ni 
lactation,  however,  if  the  animal  is  piogoant,  the  milk  again  loses  its  casein, 
and  becomes  very  albuminous;  consequently,  coagulable  by  heat.  Its  sugar 
abo  diminishes  oi  disappears  altogether.  The  leucocytes  seem  to  be  increased 
in  nomber  in  the  colostrum,  as  the  animal  is  disturbed  or  its  health  deranged  ; 
and  aa  the  yonng  creatures  are  often  attacked  by  diarrhcea,  this  is  ascribed  to 
the  preseDce  of  these  particles. 

Miik. — Towards  the  fifth  or  sixth  day,  or  even  longer,  after  parturitioQ  in 
the  Cow  and  Maie,  earlier  with  some  of  the  other  animals,  ^e  colostrum 
disappears,  and  then  we  have  the  ordinary  milk.  This  ia  an  opaque,  pure 
white,  or  slightly  yellowish  fluid,  possessing  a  sweet  taste,  and  a  &int  odour 
somewhat  resembling  that  of  the  animal  from  which  it  ia  obtained ;  it  is 
unctuous  to  the  touch,  baa  an  average  density  of  1033  to  1011,  according  to 
the  species  and  other  ciicumatances  j*  and  is  composed  of  three  essential  parts 

*  Cov'f  nulk  of  good  quaUtr,  KooTding  to  Yoelcker,  hu  >  ip«eiflo  gnTitv  of  abont  1080 ; 
Woow'i  milk,  lOM  ;  Qoat'i  snd  Ewe'a  mUk,  1036  ;  Ab'i  mUk,  1018. 
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— water,  butter,  and  caseixL  We  have  in  addition  albumen,  nulk-sugar,  and 
mineral  matters. 

The  three  principal  constituents  are  easily  separated— the  &t  or  creain  by 
allowing  the  fluid  to  stand  at  rest  for  some  time ;  by  pressure  the  casein  is 
separat^  in  a  solid  mass ;  and  the  remaining  portion  contains  the  water. 

The  milk  varies  consideiably,  as  has  been  said,  according  to  species,  breed, 
age,  food,  the  period  of  lactation  and  milking,  climate,  state  of  health,  etc 
In  herbivorous  animals  it  is  generally  alkaline ;  in  carnivorous,  acid. 

Vemois  and  Becquerel  give  a  comparative  table  of  the  composition  of  the 
milk  of  various  animals,  as  below : — 


Cow. 

Goat 

Sheep. 

CameL 

Han. 

Am. 

Sow. 

BItdL 

Specific  GrATitj    - 
Weieht  of  Water - 

1082-67 
889*08 

1033*38 
864-06 

1083-63 
844-90 

1040-98 
832-32 

— 

1033-741034-67 
904-30  89012 

854-90 

1041-es! 

772-08, 

Weight    of  Solid 

Parte 
Fat       -       -        . 

110-92 
26-66 

136-94 
36-12 

16610 
66-87 

167-68 
61-31 

134-00 
36-00 

9670 
24-36 

109-88 
18-63 

146-10 
19-60 

2S7-9S' 
87-961 

Caaein  and  Extrac- 
tive Matters 
Milk-sugar   - 

39-24 
43-64 

6616 
38-03 

66-14 
36-91 

09-78 
39-48 

40H)0 
68-00 

33-36 
32-76 

36*66 
60^ 

84-60 
30-30 

1 

116-88. 

16-29' 

Salta  (by  incinera- 
tion) 

1-38 

6-64 

6-18 

7-16 

— 

6-28 

6^ 

10-90 

7-80 

Doy^re  furnishes  us  with  another  interesting  analysisy  which  we  caimot 
omit  publishing  here : — 


Constituents. 

Woman. 

Cow. 

Goat. 

Sheep. 

ASS. 

Maze. 

Water   - 

87-38 

87-60 

87-30 

81-60 

86-60 

89-63 

91-37 

Fat 

3-80 

2-20 

4*40 

7-60 

310 

150 

0-55 

Casein    - 

034 

3-00 

3-50 

4-00 

3-00 

0^ 

0-78 

Albumen 

1-30 

1-20 

1-35 

1-70 

0-90 

1-35 

1-40 

Sugar     - 
Sa& 

7-00 

4-70 

310 

4  30 

5-60 

6-40 

5-60 

0-18 

0-70 

0-35 

0^ 

0-80 

032 

O40 

The  salts  contained  in  the  milk  varies  with  the  character  of  the  food,  and 
also  according  to  the  time  that  has  elapsed  since  parturition ;  this  fluid  being 
particularly  rich  in  inorganic  elements  during  the  first  third  of  the  period  of 
lactation.  According  to  the  analyses  of  Haidleu  and  Furstenbeig,  there  is  in 
it  1000  parts  of  ash ;  475  phosphate  of  lime,  magnesia,  iron,  etc. ;  219  car- 
bonate of  lime  and  ssdts,  which  are  more  especially  combined  with  the  casein; 
343  of  sodium  salts,  with  traces  of  sulphur  and  flouride  of  calcium.  Milk 
also  contains  such  gases  as  carbonic  acid,  oxygen,  and  nitrogen,  in  solution. 

In  the  Cow  the  flow  of  milk  becomes  very  plentiful  in  about  a  week  after 
calving,  but  after  a  month  or  so  it  gradually  diminishes  in  quantity  for  abont 
ten  months,  when  the  animal,  as  a  rule,  "runs  dry."  In  the  first  and  second 
months  after  calving,  when  the  yield  is  abundant^  it  is  generally  more 
watery  than  after  the  fourth  or  fifth  month ;  and  the  further  the  diminution 
in  quantity  proceeds,  the  better  it  becomes  in  quality,  other  circumstances 
being  equaL 

It  will  be  seen  from  the  above  table^  that  the  milk  of  the  Ck>w  closely  ap- 
proaches that  of  woman,  and  this  accounts  for  the  readiness  with  which  it 
can  be  substituted  for  the  latter  without  injury  to  the  child.    It  ia^  when 


SEQUHL^  OF  PARTURITIOK. 


249 


compared  with  that  of  [Solipeds,  moie  rich  in  casein  and  fi&t  The  milk  of 
the  Goat  is  the  most  natritiye,  and  contains  more  casein;  but  it  is  viscid  and 
has  a  peculiar  odour,  something  like  that  of  the  cutaneous  transpiration  of 
this  animal,  and  particularly  during  the  rutting  season ;  this  odour  is  not 
so  powerful  in  white  goats,  nor  in  those  without  horns,  if  they  are  properly 
kept  The  milk  of  the  Sheep  contains  more  £at  than  that  of  the  Cow  and 
Goat,  while  the  casein  is  in  larger  quantity,  but  is  also  viscid.  It  has  less 
water  than  that  of  the  Cow,  and  altogether  is  particularly  rich,  especially 
soon  after  lambing.  This  is  well  seen  in  the  subjoined  analysis,  and  it  will 
explain  the  difficulty  which  is  experienced  in  bringing  up  a  lamb  when  the 
Eve  has  died  soon  after  parturition : — 


Ewe'8  Hilk 

Three  Weeks 

after  Lambiog. 

Ewe*8  HUk 

Six  Weeks 

after  Lambiog. 

Water       .... 
Fat            .... 
Caaein       .        .        .        - 
Milk-sngar         ... 
Mineral  Matters  (Ash) 

76-00 
12-78 

6-68   ' 

4-66 
•98 

86-70 
3-67 
4-44 
4-00 
1-19 

10000 

10000 

The  milk  of  the  Mare  appears  to  contain  the  largest  proportion  of  water 
and  the  smallest  quantity  of  fat,  the  milk  of  the  Ass  coming  next  to  it  in 
these  constituents.  This  contains  little  casein,  scarcely  any  fat^  and  a  small 
quantity  of  ash.  On  the  other  hand,  it  is  comparatively  rich  in  milk-sugar, 
which  is,  according  to  Yoelcker,  a  very  digestible  material  and  a  good 
aperient,  particularly  for  children.  But  of  all  animals,  the  camivora  have 
the  richest  milk ;  the  casein  and  fat  being  particularly  abundant,  and  no  other 
food  will  at  all  compare  with  it  in  these  constituents.  Solid  butcher's  meat 
contains  less  real  nutriment  and  more  water  than  this  description  of  milk. 
This  explains  at  once  the  extreme  difficulty  of  bringing  up  a  puppy  by  hand. 
Ko  kind  of  food  is  sufficiently  concentrated  adequately  to  provide  for  the 
nounshment  of  a  puppy,  strong  beef-tea  being  perhaps  the  best  substitute  for 
that  purpose.  The  milk  of  carnivorous  animals  has  another  peculiarity,  in 
the  very  small  proportion  or  entire  absence  of  milk-sugar.  This  substance 
is  veiy  abundant  in  the  milk  of  herbivorous  aniTnAlg  j  and  when  carnivorous 
creatures  are  put  on  more  or  less  of  a  vegetable  diet,  it  appears  in  their  milk, 
and  increases  as  this  diet  is  increased ;  whereas,  by  feeding  them  entirely  on 
flesh,  the  sugar  vanishes.  The  proportion  of  salts  is  aJso  comparatively 
large.* 

According  to  the  richness  of  milk  in  fixed  constituents,  CoHn  classes 
that  of  animals  in  the  following  decreasing  order  : 

Bitch  &o\(  Woman 

Ewe  Cow  Ass 

Goat  Camel  Mare 

*  Aeeordiiig  to  a  French  medical  journal,  Montbron-les-Bains,  in  the  Drome,  is  celebrated  for 
mines,  vho  continue  to  gire  the  breast  for  two  Tears  and  more.  When  one  of  these  women  loses 
her  nursling,  she  takes  a  puppj-dog  instead,  which  then  becomes  one  of  the  fiunilj.  But  it  has 
been  obserred  that  all  these  do^  become  affected  with  rickets,  and  this  has  led  a  medical  man 
to  eoDclude  that  woman's  milk  is  deficient  in  some  principle  contained  in  dog's  milk,  and  that 
eoosequently  the  laUer  might  be  a  cure  for  rickets.  An  observation  published  by  him  would  seem 
to  confina  tois 
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Milk  is  a  typical  food,  and  when  healthy  and  in  sufficient  quantity,  con- 
tains all  the  constituents  for  the  maintenance  and  growth  of  the  yom^ 
creature.*  This  is  particularly  noted  immediately  after  hirth,  and  hefore  it 
begins  to  seek  at  all  for  other  food.  It  is  at  this  period,  also,  that  growth  is 
most  rapid ;  and  it  has  been  observed  that  puppies  double  their  initial 
weight  in  six  days  only.  Colin  has  stated  that,  in  thirty  days,  ten  puppies 
— reduced  to  nine  on  the  twenty-fifth  day — ^living  on  the  milk  of  the 
mother  alone,  except  for  the  last  ten  "days,  showed  a  total  increase  of  35|  Ihs^ 
the  entire  weight  having  been  trebled  since  birth.  A  similar  increase  may  he 
observed  in  other  young  creatures  while  being  suckled.  When,  from  some 
cause  or  another,  the  progeny  cannot  obtain  milk  sufficient  in  quantity  ot 
proper  in  quality,  it  is  necessary  that  this  be  remedied.  A  calf  can  he 
readily  artificially  reared  in  an  ordinary  establishment,  if  it  has  had  one  or 
two  days  colostrum ;  or  a  substitute  for  the  mother  in  another  Cow  may  he 
procured.  It  is  not  so  with  the  foal,  which  is  much  more  difficult  to  rear, 
and  another  Mare,  even  if  procured,  will  not  always  readily  play  the  part  of 
nurse.  Kevertheless,  many  animals  can  be  reared  by  judicious  and  patient 
management,  and  if  artificial  food  must  be  resorted  to,  this  should  come  as 
near  as  possible,  in  chemical  composition,  that  furnished  by  nature. 

In  some  instances,  the  mammary  secretion  may  become  a  source  of  em- 
barrassment, or  even  of  danger,  when  it  is  too  abundant  or  is  not  withdzavn 
when  secreted.  This  happens  more  particularly  with  the  Bitch,  Cat,  Mare, 
or  other  animal  which  is  suddenly  deprived  of  its  young  by  death,  or  for 
special  reasons  ;  and  the  retention  of  the  milk  is  often  a  cause  of  discomfort 
and  disturbance,  culminating  not  unfrequently  in  inflammation  of  the  gland. 
In  such  cases  the  milk  should  be  withdrawn  until  its  secretion  is  diminished 
or  altogether  ceases,  and  mild  diuretics  or  purgatives  may  be  administeied  to 
hasten  this  end.  Camphor,  in  small  and  frequent  doses,  has  been  recom- 
mended with  this  object,  as  weU  as  an  infusion  of  walnut-leaves  and  powdered 
white  agaric. 

Whatever  general  treatment  may  be  adopted  in  such  instances,  local  treat- 
ment must  not  be  overlooked ;  and  in  addition  to  removing  as  much  of  the 
contents  of  the  mammary  glands  as  possible,  these  may  be  kept  healthy,  or 
cured  when  congested  or  inflamed,  by  suitable  treatment.  Soothing  luu- 
ments  or  embrocations  should  be  timeously  applied  by  friction  to  the  skin 
covering  them. 

SECTION  n.— OEGANIC  MODIFICATIONS. 

Gestation  and  parturition  being  completed,  it  is  necessary  that  the  genital 
organs  should  return  to  their  non-puerperal  state.  Indeed,  this  return  to 
their  ordinary  physiological  condition  is  commenced  in  the  uterus  even  du> 
ing  labour,  and  remarkable  modifications  occur  more  particularly  in  the 
uterus  and  its  membranes  then,  and  for  some  time  afterwards.  These 
changes  are  connected  with  the  diminution  of  the  uterus  in  volume,  altera* 
tions  in  its  mucous  membrane,  and  the  reforming  of  its  cervix. 

The  powerful  contractions  of  the  uterus  during  parturition,  undoubtedly 
tend  to  use  up  the  contents  of  the  cells  of  the  non-striped  muscular  fihr& 

*  The  mammary  secretion  may  be  present  in  animala  without  thete  being  in  tbe  pregnant  or 
parturient  state,  or  eyer  having  been  so.  We  hare  already  alluded  to  Bitchea  yielding  milk 
without  haying  puppies.  Babbits  haye  done  the  same  without  haying  been  fecundated,  aod 
haye  reared  the  young  of  other  Babbits  ;  Bitches  have  done  the  same.  Virgin  or  barren  Bvea- 
haye  alio  yielded  milk,  as  haye  likewise  Mares—Mule  and  Horse— and  Fillies. 
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composing  its  middle  coat ;  the  simiiltaiieoas  compression  of  the  capillaries 
and  afferent  vessels  preventing  the  expended  protoplasm  from  being  re- 
placed. After  the  expulsion  of  the  foetus  and  its  membranes,  this  wasting 
or  oxidation  of  these  fibres  continues :  the  uterus  stiU.  contracting  at  in- 
tervals^ and  producing  those  sensations  known  as  the  "  after-pains/' — the  con- 
tractions being  slow,  gradual,  and  continuous,  and  lasting  until  the  whole  of 
its  inner  surface  is  more  or  less  in  contact,  and  its  cavity  has  regained  its- 
ordinary  dimensions.  In  this  process  the  muscular  fibres  continue  to 
ttndeigo  alteration,  the  contractions  of  the  organ  diminishing  in  force  as  this 
change  goes  on ;  and  this  change  is  essentially  related  to  the  conversion  into 
iat  of  the  albuminous  substance  of  the  protoplasm  of  which  their  cells  are 
composed.  The  fibres  become  degenerated  and  absorbed,  and  it  is  some 
time  before  they  are  replaced  by  others  which  have  much  smaller  cells.  Tha 
bloodvessels  of  the  organ  also  undergo  similar  alterations,  after  the  uterine 
contractions  have  more  or  less  suspended  the  flow  of  blood  in  their  interior. 
They  become  wrinkled  and  sinuous,  and  gradually  less  permeable  to  the  cir- 
cttlating  fluid,  and  the  waUs  of  the  veins  and  capillaries  are  attacked  by  fatty 
degeneration,  and  are  absorbed  in  large  numbers. 

This  gradual  interstitial  absorption  occurring  after  parturition,  brings  about 
a  considerable  reduction  in  the  weight  and  volume  of  the  organ.  Thus  the 
uterus  of  the  Cow,  which,  immediately  after  delivery,  will  weigh  from  thir- 
teen to  fifteen  pounds,  will  be  no  more  than  seventeen  to  twenty-one  ounces- 
when  this  process  is  completed ;  and  the  uterus  of  a  Ewe  will  be  found  re- 
duced to  a  twelfth  or  thirteenth  of  its  weight  at  parturition. 

At  the  same  time,  the  mucous  membrane  lining  the  organ  is  undergoing 
corresponding,  but  perhaps  less  profound,  modifications  to  those  observed  in 
woman  after  the  uterus  has  got  rid  of  its  contents.  When  treating  of  the 
physiology  of  gestation,  we  described  the  manner  in  which  this  membrane 
became  enormously  thickened,  either  wholly  or  partially,  to  constitute  a  most 
important  glandular  and  vascular  structure  for  the  development  of  the  young 
creature.  But  after  parturition,  fatty  d^eneration  attacks  this  structure 
and  completely  destroys  it,  and  this  destruction  takes  place  in  a  remarkably 
brief  period  in  some  animals.  With  the  Bitch,  Cat,  and  Babbit,  as  with 
woman,  the  whole  of  the  glandular  layer  of  the  membrane  corresponding  to- 
the  insertion  of  the  foetal  placenta — ^the  decidua  vera — is  completely  detached 
and  eliminated. 

In  Euminants  the  cotyledons,  which  had  gradually  acquired  such  large 
dimensions  during  pregnancy,  shrink,  their  follicular  receptacles  contract  so  as 
to  be  scarcely  visible  to  the  naked  eye,  and  many  of  these  maternal  placenta 
even  appear  to  subside  altogether,  or  to  be  reduced  to  exceedingly  small  pro* 
portions.  With  Solipeds  and  the  Sow,  which  have  a  diffused  placenta,  the 
follicles  which  received  the  placental  papillae  of  the  chorion  also  disappear ; 
and  the  membrane,  greatly  thinned,  assumes  its  ordinary  ridged  appearance, 
though  the  ridges  or  folds  are  larger  and  more  numerous  than  before  con» 
ception.  In  a  Mare  killed  eighteen  or  twenty  hours  after  parturition^ 
Ercolani  found  the  maternal  portion  of  the  placenta  reduced  to  one-half  its 
thickness ;  its  colour,  instead  of  being  a  dull  red,  had  become  yellowish ;. 
the  follicles,  from  being  one  to  two  millimetres  in  length,  were  reduced  to 
one  and  half  a  millimetre,  and  the  capillary  network  around  them  was  no 
longer  visible. 

The  evacuation  of  the  detached  elements  is  accompanied  by  an  apparently 
laige  mucous  secretion,  which^  often  sanguinolent,  constitutes  what  we  have 
described  as  the  "  lochia." 
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Finallyy  a  new  epitheliam  is  fonned  in  the  place  of  that  which  has  been 
•shed,  and  the  uterine  interior  presents  the  appearance  it  had  before  impreg* 
nation.  According  to  Friedlander,  the  formation  of  the  new  mucous  mem- 
brane takes  place  in  the  following  manner : — ^All  that  has  remained  behind 
of  the  cellular  layer  richly  infiltrated  with  blood,  as  well  as  the  upper  por- 
tions of  the  glandular  layer,  gradually  exfoliates  and  is  discharged  in  the 
lochia.  The  flatly  compressed  glandukr  tubes  situated  close  to  the  muscular 
•coat  are  opened  up,  and  their  cylindrical  epithelium  forms  the  new  mnooos 
•epithelium  of  the  internal  surfiEu^e  of  the  uterus.  The  oonnectiye  tiasae 
49ituated  between  the  tubular  glands,  accordingly  proliferates,  and  becomes  le- 
organised.  In  consequence  of  the  increase  in  thickness  of  the  mucous  mem- 
brane, the  previous  shallow  depressions  of  the  epithelium  are  deepened,  and 
in  that  way  the  uterine  glands  are  also  reformed  in  the  new  mucous  mem- 
l)rane. 

Coincidently  with  this  return  to  small  proportions,  the  uterine  cervix  also 
regains  its  former  shape.  During  the  passage  of  the  foetus,  in  process  of 
-dilatation  the  os  and  vagina  form  a  continuous  canal  without  any  interrup- 
tion, and  the  cervix  is  effaced.  Immediately  after  the  foetus  has  passed 
through,  however,  the  latter  reappears,  the  os  is  closed,  and  the  uterus  and 
vagina  are  again  separated  by  the  sphincter^like  ring  which  the  uterine  neck 
-exhibits  in  the  cavity  of  the  latter.  The  cervix  is  at  this  time  soft  and 
flabby,  and  the  os,  not  entirely  closed,  is  readily  dilated  by  the  fingerai 
But  it  gradually  contracts  and  closes,  as  its  texture  becomes  firmer,  and  in 
•doing  so  it  elongates  towards  the  vagina,  into  which  it  projects,  until  it  has 
regained  its  natural  form  and  consistence ;  though  it  is  always  shorter  and 
less  regular  in  shape,  particularly  at  the  os,  in  animals  which  have  had 
aeveral  young,  than  in  those  which  have  never  been  pregnant  The  utenis 
itself  does  not  completely  assume  the  dimensions  it  had  in  non-pregnant 
.animals,  but  is  always  larger  after  it  has  contained  one  or  more  foetuses. 

It  may  be  noted  that  the  broad  ligaments  of  the  uterus  become  shortened 
after  parturition,  and  consequently  raise  the  organ  towards  the  lumbar 
region,  and  in  the  direction  of  the  pelvis ;  while  their  muscular  &8ciculi 
•undergo  feitty  degeneration  and  absorptiozL 

Such  are  the  organic  modifications  the  genital  organs  undergo  after  labour, 
when  everything  occurs  regularly.  But  it  sometimes  happens  that  the 
muscular  layer  of  the  uterus  appears  to  be  struck  with  paialysiB  soon,  or  even 
immediately  after  birth ;  so  that  it  remains  distended  and  its  cavity  so  large 
4;hat  the  arm  can  easily  be  introduced  into  it.  This  inertia  is  not  so  much  to 
be  dreaded  in  animals  as  in  woman,  though  it  is  often  troublesome  and  some- 
times serious  in  them.  The  d&jria  of  the  decidua  vera,  and  other  efiete  matters, 
.accumulate  in  its  cavity,  and  the  os  beii^  always  more  or  less  patent^  the 
.air  obtains  admission,  putrefaction  conmiences,  and  grave  results  may  follow. 
An  exploration  will  discover  a  variable  quantity  of  sanious,  and  more  or  less 
foul-smelling,  matter  in  the  cavity  of  the  organ ;  and  until  this  is  removed, 
4md  the  organ  made  to  contract  on  itself  danger  may  be  apprehended. 
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DTSTOKIA. 

GENERAL  CONSIDERATIONS. 

In  stadying  the  physiology  of  parturition,  we  saw  that  a  fayoorahle  termina- 
tion of  labour  depended  on  two  factors,  one  of  which  was  a  proper  degree  of 
activity  of  the  expelling  powers,  and  the  other  a  normal  condition  of  the 
obstacles  to  be  overcome  by  these  powers.  When  these  are  out  of  proportion 
to  each  other,  then  we  have  difficult  parturition  or  Dtstokia  (ditg,  difficult; 
nx$g,  birih).  Difficult  parturition  may  be  due  to  too  feeble  pains,  or  to  an 
obstacle  which  the  unaided  efforts  of  the  animal  cannot  surmount  except 
after  an  unusual  period  of  labour,  or  not  at  all 

We  have  already  alluded  to  the  nature  of  and  variations  in  the  expelling 
foToes,  and  also  to  the  causes  of  protracted  labour.  We  have  now  to  treat  of 
the  difficulties  attending  parturition,  with  their  consequences — proximate  or 
remote,  and  the  means  to  be*adopted  for  overcoming,  preventing,  or  remedy- 
ing these.  This  involves  a  study  of  the  necessary  obstetrical  operations,  the 
accidents  attending  or  following  parturition,  and  the  diseased  conditions  more 
or  less  related  to  the  puerperal  state — all  of  which  may  be  included  under  the 
head  of  "  pathology  of  parturition." 

The  difficulties  attending  parturition  depend  upon  the  resistance  opposed 
to  the  expelling  powers,  and  this  is  determined  by  the  relation  of  the  object 
to  be  expelled — the  presenting  part  of  the  foetus — to  the  maternal  genital 
passages.  Consequently,  an  exaggerated  resistance  may  be  due  to  abnormal 
conditions  of  the  parturient  passages,  or  to  some  unnatural  condition  of  the 
young  ATiiTTiftl,  In  the  first  we  have  Maternal  Bystokia,  and  in  the  second 
Fcdal  Dystohia.  These  necessitate  particular  operations,  some  of  which 
demand  much  study,  address,  and  manipulative  power  on  the  part  of  the 
obstetrist  In  addition,  we  have  dangerous  accidents  sometimes  occurring 
dnring  parturition,  which,  if  they  do  not  happen  to  interfere  with  the 
mechanism  of  that  act,  may  nevertheless  require  the  highest  degree  of  suigical 
skill  to  remedy.  And,  finally,  there  are  the  maladies  which  accompany  the 
parturient  state,  some  of  them  being  serious,  and  needing  great  clinical 
knowledge  for  their  successful  treatment. 

These  difficulties,  accidents,  and  diseases  do  not  occur  with  the  same 
gravity,  nor  with  the  same  frequency,  in  all  the  domesticated  animals ;  in- 
deed, with  regard  to  the  latter,  some  species  appear  to  be  altogether  exempted 
from  at  least  one  or  more  of  them. 

Cases  of  dystoMa  are  much  more  frequent  in  the  bovine  species  than  in 
any  other  ;*  and  least  so,  perhaps,  in  the  equine  species.    These  two  species 

*  ThB  Camel,  and  particularly  the  Baetrian,  wbioh  it  cbaracteristio  of  Mongolia,  appears 
CmenQly  to  reonire  asnttanoe  doriog  parturition.  At  least  we  may  infer  thia  from  the  state* 
meat  of  Colonel  Prejeralskj,  who,  in  speakine  of  the  Mongolian  Camel,  sars  : — "The  males 
beeome  lieioua  during  the  rutting  season,  whidi  is  in  February,  and  they  will  then  fight  with 
<me  another,  and  sometimes  attadc  mankind.^The  interference  of  man  is  needed  to  bring  the  sexes 
together.  The  period  of  gestation  is  thirteen  months,  at  the  expiration  of  which  the  dam  giyes 
birth  to  one,  or,  as  an  exception,  two,  foals.    Human  assistance  is  also  required  at  the  time  of 
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are  those  whicli  the  obstetrist  is  generally  calledrupon  to  attend  dtumg 
protracted  or  difficult  parturition ;  and  every  practitioner  who  has  had  any 
experience  in  this  matter,  will  testify  that  for  one  case  in  the  Mare  or  other 
■animal  there  will  be  at  least  ten  in  the  Cow.  Two  Danish  veterinanaDa, 
^Nielsen  and  Tallich,  have  estimated,  that  while  they  have  had  ten  cases  in 
the  Mare,  the  first  has  had  190,  and  the  second  159  in  the  Cow;  and  yet 
these  writers  practised  in  a  district  where  more  Horses  than  Cows  were 
reared. 

We  have  already  said  that  the  Mare  is,  of  all  quadrupeds,  the  oue  which 
brings  forth  its  young  most  easily — a  fact  noted  by  Aristotle.  Bat  this 
remark  only  applies  to  normal  parturition  in  that  animal ;  in  abnormal  cases 
there  is,  as  a  nde,  more  urgency  and  danger  than  in  the  Cow,  as  well  as  more 
difficulty  in  affording  relief  Indeed,  a  very  able  veterinarian,  Donnaiieix, 
who  has  had  an  extensive  experience  in  obstetricy,  declares  that  obstetrical 
operations  in  the  the  Mare  are  a  labour  of  Hercules ;  while  in  the  Cow  thej 
are,  comparatively,  child's  play.  This  experience  will  not  quite  accord  with 
that  of  every  practitioner ;  as  in  both  animals  difficulties  in  parturition  vill 
be  sometimes  encountered,  which  baffle  the  skill  of  the  most  competent,  and 
often  prove  insurmountable.  One  of  these  difficulties  in  the  Mare  is  rekted 
to  the  difference  in  the  vitality  of  the  foal  and  calf  when  parturition  has  com- 
menced— a  difference  which  we  have  before  pointed  out  as  due  to  the  par- 
ticular arrangement  of  the  maternal  and  foetal  placenta  in  each  species,  and 
which  it  is  of  great  importance  to  remember  in  choosing  the  means  to  he 
employed  in  overcoming  obstacles  to  parturition  in  either  the  Mare  or  Cow. 
The  following  comparison  has  been  drawn  by  Donnarieix,  between  parturi- 
tion in  the  Mare  and  Cow,  and  fairly  accounts  for  the  differences  in  each 
animal : — 


Marb. 

1.  Delivery  is  often  followed  by 
insuccess. 

2.  A  wound  inflicted  on  the  genital 
organs  is  generally  fatal. 

3.  Inversion  of  the  uterus  is  nearly 
always  iiTemediable. 

4.  Mares  nearly  always  succumb 
to  penetrating  wounds  of  the  abdo- 
men during  parturition. 

5.  Delivery  of  the  most  simple 
kind  is  occasionally  followed  by  bad 
results.  In  abnormal  and  laborious 
parturitions  not  unfrequently  Mare 
and  foal  succumb. 

6.  Difficult  parturition  proves  a 
Herculean  task  to  the  operator. 


Cow. 

1.  Delivery  always  terminates  fa- 
vourably. 

2.  A  wound  of  these  organs  rardj 
causes  death. 

3.  Inversion  of  the  uterus  is  often 
curable. 

4.  This  accident  is  not  generally 
fatal  in  Cows. 

5.  Delivery,  even  in  the  most  com- 
plicated cases,  generally  proves  com- 
paratively easy,  and  obstetrical  opera- 
tions successful. 

6.  Such  parturitions  are  not  of 
much  account  to  a  practitioner  skilled 
in  the  necessary  operationa 


nurUnitioii.  The  new-born  C«mel  ia  the  most  helpless  creature  imacinable ;  it  must  be  lifted  hj 
bend  and  placed  under  the  mother's  teats  ;  but  as  soon  as  it  can  waUE,  it  follows  hw  about  emy* 
where,  ana  the  latter  is  so  attached  to  her  oiFsprinff,  that  she  cannot  bear  to  be  separated  frooi 
it.  The  female  Camel  is  ranted  its  liberty  for  a  whole  year  after  parturition  ;  so  that  it  oaly 
foals  eycry  oihxitjtax  "—-Mongolia^  ike  TamgMt  CoutUry,  amd  HU  Soiitmde$  oflfmrtkerm  Hid, 
ToL  i.,  p.  124.    London,  1870. 
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Mare— conlintieci 

7.  The  duration  of  the  life  of  the 
foDtns  in  a  case  of  abnormal  labour, 
does  not  extend  beyond  the  fourth 
hour,  on  account  of  the  young  animal 
having  to  maintain  its  independent 
existence,  as  if  already  bom. 


Cow^-eonHnued. 

7.  Under  the  same  circumstance 
the  calf  may  live  four  or  five  days  in 
uterOy  as  life  is  maintained  by  the 
placental  connections.  These  dif- 
ferences are  explained  by  the  me- 
chanism of  fcBtal  life  in  the  two 
species  of  animals,  as  well  as  by  the 
anatomy  of  the  uterus  and  footal 
membranes. 

8.  The  neck  of  the  foBtus  being 
shorter  and  thicker,  the  head  is  less 
twisted,  and  the  operator  can  with 
greater  ease  bring  it  back  into  its 
normal  position.  In  addition,  there 
are  teeth  in  the  lower  jaw,  the  neck 
of  which  is  narrow ;  so  that  the  slip- 
knot does  not  leave  it,  and  straighten- 
ing of  the  head  and  neck  becomes  an 
easier  affair. 


9.  The  genital  organs  are  con- 
tinually lubricated  by  a  mucus  fluid 
which,  while  it  facilitates  the  intro- 
duction of  the  hand,  renders  easy  any 
necessary  correction  of  position,  and 
favours  parturient  operations.  Be- 
sides, any  movement  made  is  not,  in 
general,  of  much  consequence. 


8.  The  neck  of  the  foal  being  very 
long,  the  head  is  usually  found  deeply 
buried  in  the  flank  whenever  it  is 
tamed  backwards.  The  operator  has 
very  great  difficulty  in  reaching  the 
head  with  his  hand;  indeed,  it  is 
often  impossible  to  bring  it  into  its 
natural  position.  The  loop  slips  off 
the  neck  of  the  lower  jaw,  and  has 
constantly  to  be  replaced;  it  is 
scarcely  possible  to  flx  a  cord  there, 
this  portion  of  the  jaw  being  so  short 
and  the  foetus  having  no  teeth. 

9.  When  once  the  amniotic  fluid 
has  escaped,  the  introduction  of  the 
hand  is  difficult,  owing  to  the  genital 
oigans  becoming  dry ;  this  dryness 
causes  an  efflux  of  blood  to  the  mu- 
cous membranes.  The  resistance 
made  by  the  foetal  membranes  to 
manipulation,  when  made  to  ascertain 
either  the  position  of  the  foetus  or  for 
correcting  the  position,  together  with 
the  struggles  and  violence  of  the 
^lare,  which  now  and  then  drops  as 
if  dead,  are  all  difficulties  to  be  over- 
come. 

Presentations  which,  in  the  Cow,  owing  to  its  phlegmatic  temperament,  inter- 
vals of  quietude,  and  more  gentle  and  tractable  nature,  are  common,  and  as  a 
inle  adjustable,  are  yet  most  difficult  in  the  Mare,  and  if  not  quickly  attended 
to,  rapidly  lead  to  a  fatal  termination.  With  regard  to  difficult  parturition  in 
the  other  domesticated  animals,  the  Groat  and  Ewe  come  next  to  the  Cow  in 
the  order  of  firequency ;  though  cases  of  dystokia  are  not  so  often  noted  in 
them  as  in  that  animal.  It  is  to  be  remarked,  however,  that  assistance  is  not 
80  easily  rendered  them,  owing  to  the  introduction  of  the  hand  into  the 
uterus  not  being  always  possible.  In  the  Goat  the  act  is  sometimes  very 
prolonged,  though  on  account  of  the  multiple  placentae  the  foetus  may  live 
as  long  as  in  the  Cow.  With  the  Ewe  the  same  occurrence  ia  observed,  but 
in  this  creature  it  is  sometimes  possible  to  introduce  the  hand  into  the  genital 
paarages.  It  is  rare  indeed  that  the  obstetrist  is  required  to  attend  upon  the 
healthy  Sow,  this  animal  appearing  to  be  almost  exempt  fcom  difficulties  in 
partorition.    In  cases  of  rachitism,  however,  there  is  sometimes  so  much 
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defonnity  of  the  pelvis,  that  aid  is  reqniied.    Notwithstanding  the  naziow- 
ness  of  tiie  passages,  the  hand  or  fingers  may  he  passed  into  them. 

Cases  of  dystokia  are  not  unfrequent  in  the  Bitch,  and  partLcolarlj  if  it  is 
of  small  size,  or  helongs  to  a  hreed  with  a  laige  round  hoMl  and  short  nofle. 
Numhers  of  Bitches  perish  every  year  from  non-delivery  of  their  puppies; 
these  latter  may  also  succumh  before  the  decease  of  their  parent^  as  it  often 
happens  that  the  death  of  one  entails  destruction  on  the  otheia  Cats  are 
sometimes  subjects  of  difficult  parturition,  from  the  same  causes  as  Bitches. 

A  very  great  disadvantage  under  which  the  veterinary  obstetrist  labours  in 
cases  of  dystokia,  is  the  late  period  at  which  his  services  are  generally  called 
into  request,  and  often  after  serious  and  even  irreparable  injury  has  been  done 
by  unskilful  hands ;  and  this  in  instances  in  which  a  little  scientific  manipnk- 
tion  and  some  surgical  knowledge  would  have,  perhaps,  made  all  right  and 
safe  in  a  few  minutes.  Saint-Cyr  justly  says,  in  commenting  on  some  re- 
marks made  with  regard  to  the  services  a  veterinary  surgeon  may  render  in 
difficult  parturition,  that  these  can  be  beneficial  only  on  the  absoluie  condition 
that  he  is  present  in  good  time.  Called  upon  too  late,  when  the  '*  waters" 
luive  escaped  for  a  long  period,  and  the  neighbouring  empiric  has  exhausted 
his  science,  aggravated  a  bad  presentation,  irritated  the  generative  oigans  by 
manipulations,  tractions,  and  violent  means;  then  all  the  ability  of  the  most  ex- 
perienced practitioner  may  be  useless.  He  will  find  the  passages  dry,  bunung, 
swoUen  by  inflammation,  tiie  foetus  more  or  less  advanced  into  the  pelvic  cavity, 
where  it  is,  it  may  be  said,  "wedged,"  or  like  a  nail  driven  into  wood ;  with  the 
uterus  spasmodically  contracted  on  itself^  and  so  closely  applied  to  the  body  of 
the  foetus  that  it  is  almost  impossible  to  pass  the  hand  between  them.  How  is 
it  possible  to  manipulate  in  such  a  plac^— how  change  the  vicious  position  of 
a  foetus  which  the  greatest  efibrts  can  neither  make  advance  or  retire  1  How 
can  a  sharp  instrument  be  carried  into  the  uterine  cavity,  and  used  with 
safety,  when  the  hand  alone  can  scarcely  be  made  to  enter  it  ? 

It  is  in  these  circumstances  that  a  practical  knowledge  of  obstetricyismost 
valuable,  and  rendera  he  who  possesses  it  a  very  great  acquisition  to  an 
agricultural  or  pastoral  district.  And  this  knowledge  may  be  said  to  he 
special ;  for  obstetricy  is  not  like  the  other  branches  of  veterinary  suigeiy,  in 
forming  a  portion  of  every  veterinarian's  practice.  On  the  contrary,  it  is 
rarely  practised  in  towns  or  cities,  but  is  almost  exclusively  limited  to  animal- 
rearing  localities ;  there  alone  is  to  be  found  the  school  in  which  the  prac- 
titioner may  be  initiated  into  all  the  difficulties  of  this  complex  art^  and  the 
best  and  readiest  means  of  surmounting  them.  And  it  must  be  confessed 
that  the  practice  of  this  art  is  not  particularly  alluring,  and  is  attended  with 
many  more  inconveniences,  hardships,  and  difficulties  than  fidl  to  the  lot 
of  the  human  obstetrist :  indeed,  we  know  of  no  more  arduous  and  anxious 
occupation  than  that  of  the  country  practitioner  in  a  cattle-breeding  district, 
and  he  requires  physical  endowments  which  are  certainly  not  needeid  by  the 
attendant  on  woman. 

Veterinary  accouchments  are  generally  difficult  and  perplexing,  as  well  as 
fatiguing,  says  ZundeL  Long  and  powerful  arms  are  necessary,  as  well  as 
much  address  in  using  them  and  the  fingera ;  bodily  activity  is  above  all 
essential,  in  order  to  go  about  an  animal,  to  place  one's  self  in  the  most 
favourable  position  for  exploring  and  operating,  and  to  avoid  injury  from  the 
creature.  The  veterinary  obstetrist  should  also  be  gifted  with  presence  of 
mind,  coolness,  and  fertility  of  resource ;  so  as  to  take  into  consideration  all 
the  circumstances  of  the  case,  devise  his  method  of  procedure,  and  cany  it 
out  promptly.  * 
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The  conditions  under  which  the  veterinarian  has  to  perform  his  task  are 
not  favourable  or  encouraging.  It  is  anything  but  easy  to  practise  the  neces- 
sary manipulations  in  the  larger  animals — such  as  the  Mare  or  Cow — in  such 
a  great  cavity  as  the  abdomen,  and  in  the  uterus  which  lies  deep  in  it,  and 
contains  a  voluminous  foetus.  In  practising  these  manipulations,  the  operator 
has  to  contend  with  the  struggles  and  disordered  movements  of  the  animal, 
which  sometimes,  in  the  midst  of  its  sufferings,  does  not  hesitate  to  use  its 
feet,  horns,  or  teeth  as  weapons  of  offence,  or  to  crush  its  medical  attendant 
against  the  adjoining  wall.  In  addition,  the  violent  contractions  of  the 
uterus,  and  especially  of  the  cervix,  fatigue  the  operator  extremely.  Some- 
times these  manipulations  are  continued  for  hours,  until  the  various  obstacles 
to  delivery  are  successively  overcome,  or  the  creature  is  doomed  to  perish. 

Add  to  this,  that  Cows  and  Mares  during  parturition  often  inhabit  close 
foul  stables,  with  a  poisonous  atmosphere,  destitute  of  light,  and  perhaps  also 
cold  and  damp.  Here  the  veterinarian  must  do  his  duty — cold,  wet,  and 
dirty,  exposed  to  draughts  and  every  kind  of  discomfort.  Most  frequently, 
too,  he  is  left  to  his  own  resources ;  for  it  is  rare  that  intelligent  and  obedient 
assistants  can  be  found  in  such  places.  And  all  this  after  driving  long  dis- 
tances, often  at  night  and  in  bad  weather.  How  different  to  the  accoucheur 
of  woman ! 

All  the  inconveniences,  risks,  and  hardships  of  the  veterinary  obstetrist 
do  not  end  here.  After  manipulations,  sometimes  long  continued,  in  a  uterus 
containing  infective  matter  resulting  from  retention  of  a  dead  foetus,  or  foetal 
membranes  in  process  of  decomposition,  he  is  exposed  to  the  most  serious 
septic  diseases,  and  may  even  lose  his  life.  A  cutaneous  eruption  indeed 
often  appears  on  the  arms  of  the  operator,  only  through  having  manipulated 
for  some  time  in  genital  organs,  the  mucous  membrane  of  which  was  only 
iiritated  and  inflamed,  or  simply  swollen  and  bruised — ^no  putrefaction  or  sup- 
puration being  present.  Most  frequently  the  disease  is  merely  local,  and 
is  sometimes  a  simple,  limited,  erythematous  redness  which  disappears 
in  twenty-four  hours ;  at  other  times  it  is  a  trifling  eczema  without 
pustules,  but  with  intense  itching ;  frequently  it  is  a  pustular,  sometimes 
confluent,  ecthyma,  the  crusts  on  which  are  occasionally  not  detached  for 
months ;  in  other  cases  there  are  furuncles,  abscesses  on  the  arm,  or  even  over 
the  body.  In  the  majority  of  cases,  the  affection  is  accompanied  by  fever, 
anorexia,  great  uneasiness,  and  pains  so  acute  that  sleep  is  impossible  ;  there 
may  also  be  tumefaction  of  the  axillary  glands.  The  course  of  the  disease 
13  generally  irregular,  relapses  are  common,  and  it  is  a  long  time  before  its 
effects  pass  off.  Death  sometimes  occurs,  and  amputation  of  a  portion  of  the 
arm  has  been  necessary.*  Such  are  the  difficulties  and  risks  of  the  veterinary 
accoucheur.  We  will  now  refer  more  particularly  to  his  line  of  conduct  in 
practice. 

Proprietors  of  animals  should,  in  their  own  interests,  suffer  no  delay  to 
occur  in  sending  for  the  veterinary  surgeon  as  soon  as  they  perceive  that 
parturition  is  not  progressing  regularly ;  and  they  should  carefully  abstain 
from  any  violent  handling  of,  or  traction  on,  the  foetus  which  might  render 
irremediable  a  difficulty  often  easy  to  surmount  at  the  commencement,  by 
any  one  sufficiently  acquainted  with  obstetrics. 

On  his  part,  the  veterinarian  should  not  lose  time  in  giving  his  services  ; 
as  every  minute's  delay  may  render  the  case  more  difficult,  and  tend  to  com- 
promise the  life  of  not  only  the  young  animal,  but  also  that  of  the  mother, 

*  Veterinary  JoumaXt  vol.  ii.,  p.  218. ' 
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as  well  as  the  interests  of  the  owner  and  his  own  reputation.  It  is  essential 
that  he  should  be  provided  with  certain  instruments^  as  obstetrical  operations 
are  partly  performed  by  means  of  these,  as  well  as  by  the  unarmed  hand^ 
which  is,  after  all,  the  most  perfect  instrument,  and  should  always  be  pie- 
ferred  to  instruments  when  possible.  Some  operations,  however,  can  only 
be  undertaken  with  instruments,  and  it  is  therefore  necessary  that  the  obste- 
trist  be  provided  with  at  least  those  which  are  most  useful  and  indis- 
pensable :  such  as  one  or  two  knives,  cords,  hooks,  Schaack's  head-collar  oe 
some  other  pattern,  dtc,  and  these  should  be  so  portable  as  to  be  earned  in 
a  leather  or  canvas  bag,  or  a  small  box. 

On  reaching  the  patient,  all  information  concerning  it  should  be  gathered 
at  once,  and  an  examination  immediately  made  into  its  condition.  The 
period  when  labour  commenced ;  if  the  "water-bag"  has  ruptured,  and  when; 
if  the  animal  has  gone  its  full  time,  or  exceeded  it ;  if  it  is  a  primipaia,  or, 
if  not,  if  its  previous  parturitions  were  favourable ;  all  these  and  other 
useful  points  in  its  history  should  be  obtained. 

The  examination  should  comprise :  the  general  appearance  of  the  animal; 
whether  weak  or  strong;  the  character  of  the  pulse ;  and  the  nature,  frequency, 
and  intensity  of  the  expulsive  efforts ;  as  well  as  the  condition  of  the  mammae, 
and  external  genital  organs.  After  this,  if  further  examination  is  nec^sary, 
direct  exploration  of  the  internal  genital  organs  should  be  made.  We  have 
already  described  the  mode  of  procedure  to  be  adopted  in  this  exploration; 
but  because  of  its  importance,  we  will  again  notice  it. 

If  possible,  the  Mare  and  Cow  should  be  examined  in  a  standing  attitude, 
as  this  is  the  best.  If,  however,  the  animal  is  lying,  and  from  exhaustion  or 
paralysis  it  cannot  get  up,  then  of  course  the  examination  must  be  made  in 
this  position ;  indeed,  it  may  be  advantageous  to  examine  in  both  positions. 

When  standing,  it  should  be  approached  gently  and  coaxingly,  and  rigo- 
rous restraint  is  seldom  necessary ;  for  the  pains  of  labour  usually  render 
the  most  vicious  animals  tractable.  With  the  Mare  it  generally  slices  to 
have  one  of  the  fore  feet  held  up  by  an  assistant,  while  the  examination  is 
made  ;  if  young  and  dangerous,  it  may  be  necessary  to  employ  a  side-line  on 
a  hind  pastern,  or  hobbles  on  both  hind  pasterns,  and  perhaps  a  twitch  on 
the  nose.  With  the  Cow,  a  strong  man  holding  the  animal's  head  is  sofii- 
cient  to  make  it  stand  quiet. 

Lateral  movements  may  be  prevented  by  placing  the  animal  against  a  wall 
or  partition  on  one  side,  and  a  powerful  man  at  the  other  side  ;  or  a  man  at 
each  side.  The  operator  must  be  on  his  guard  against  the  animal  suddenly 
dropping,  which  would  expose  him  to  serious  injury.  When  the  floor  in- 
clines from  the  tail  towards  the  head  of  the  animal  it  is  most  favourable  for 
an  exploration,  as  the  mass  of  intestines  is  thrown  forward  against  the  dia- 
phragm ;  so  that  they  do  not  press  on  the  uterus,  which  is  then  more  free 
and  better  adapted  for  manoeuvres  in  its  interior. 

When  the  operator  has  to  explore  in  the  lying  position,  he  finds  it  much 
more  fatiguing  and  difficult,  as  ho  has  then  to  kneel,  and  to  accommodate 
himself  to  the  animal.  In  the  decubitus,  it  is  still  more  necessary  that  the 
croup  should  be  higher  than  the  front  part  of  the  body,  in  order  to  get  the 
digestive  organs  out  of  the  way ;  the  lateral  pressure  of  the  viscera  should 
also  be  diminished  by  having  the  spine  higher  than  the  limbs ;  and  it  must 
be  borne  in  mind  that  the  more  an  animal  is  raised  above  the  ground  when  it 
is  lying,  the  easier  is  the  manipulation.  For  the  same  reason,  the  smaller 
animals  should  be  raised  as  high  as  the  operator's  hand :  the  Sheep,  Sov, 
and  Goat  on  several  bundles  of  straw ;  the  Bitch  and  Cat  on  a  table  coveied 
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with  straw  or  a  cloth.     The  two  latter  animals  must  be  so  secured  that  they 
Trill  not  bite  or  scratch  the  operator. 

To  compel  a  Cow  to  get  up,  Schaa<^  recommends  that  a  small  Dog  be  in- 
tiodaced  into  the  stable,  and  made  to  bark  at  and  excite  the  animal. 

The  coat  must  be  removed,  and  the  shirt-sleeve  rolled  as  high  as  the 
shoulder ;  indeed,  with  large  animals,  when  there  is  a  likelihood  of  much 
manipulation  being  required  with  the  cavity  of  the  uterus,  it  has  been  recom- 
mended to  remove  the  shirt  and  underclothing  from  the  arm  and  shoulder 
altogether. 

My  friend,  Mr.  Cartwright,  of  Whitchurch,  employs  a  large,  thick,  and 
long  woollen  sleeveless  vest  that  buttons  close  up  around  the  neck ;  this  is 
very  suitable  for  such  cases,  as  it  not  only  admits  of  the  shirt  being  removed, 
bat^  besides  keeping  the  operator's  clothes  clean,  it  prevents  him  catching 
cold.    Other  operators  wear  a  long  gown,  like  a  dissecting-room  gown. 

The  back  of  the  hand  and  arm  should  be  well  smeared  with  oU,  grease,  or 
even  batter,  not  only  to  render  their  introduction  into  the  genital  passages 
more  easy,  and  less  irritating  to  the  lining  membrane,  but  also  to  some  ex- 
tent to  prevent  the  operator  becoming  infected.  It  is  scarcely  necessary  to 
add  that  rings  should  not  be  worn  on  the  fingers.  The  right  hand  is  usually 
introduced,  but  it  is  well  to  be  able  to  use  both  hands  ;  certain  manipulations 
being  more  easily  executed  with  the  left  than  the  right  hand;  and,  besides,  in 
protracted  operations  one  hand  relieves  the  other. 

Before  commencing  the  examination  of  the  genital  passages,  it  is  well  to 
empty  the  rectum,  and  if  possible  the  bladder.  While  emptying  the  former 
riscus,  useful  information  may  be  gleaned  in  ascertaining  the  condition  of 
the  uterus  through  its  walls,  as  w^ll  as  of  the  pelvis  and  pelvic  cavity. 

The  fingers  being  gathered  together  in  a  cone-like  form,  the  hand — ^which 
should  not  be  cold — is  inserted  carefully  and  steaiiUy  into  the  vagina  at  a 
moment  when  the  animal  is  not  straining  :  the  outer  margin  (littie  finger) 
being  downwards,  thumb  towards  the  rectum,  and  pushed  gently  inwards  by 
a  slight  rotatory  movement ;  but  the  advance  of  the  hand  must  be  momen- 
tarily checked  if  the  straining  is  at  all  severe,  or  until  the  animal,  if  irritable, 
has  become  reconciled  to  it.  When  once  through  the  vulva,  more  room  is 
found  in  the  vagina,  and  the  hand  and  fore-arm  can  then  penetrate  with  ease 
as  ^  as  the  cervix  uteri. 

The  object  of  exploration  being  to  ascertain,  in  the  first  place,  the  condition 
of  the  genital  passages,  as  well  as  the  state  of  the  pelvic  cavity  in  general, 
the  operator  has  to  satisfy  himself  whether  the  vagina  is  empty,  or  if  it 
already  contsdns  some  portion  of  the  footus  or  its  membranes,  and  what  these 
are ;  if  there  is  any  abnormal  condition  or  contraction  of  the  vagina,  or  any 
tumours  either  within  or  external  to  that  canal,  as  well  as  the  seat  of  these, 
and  if  possible  their  nature.  He  has  also  to  satisfy  himself  that  the  pelvis 
is  wide,  regular  in  form,  or  more  or  less  deformed  and  diminished  in  size 
&}m  exostoses,  fractures,  or  other  causes. 

The  state  of  the  soft  parts  will  likewise  engage  his  attention,  and  he  must 
learn  whether  the  vulvo-uterine  canal  is  dry,  or  contains  sufficient  mucus  to 
facilitate  manfpulation  or  delivery,  as  well  as  its  temperature.  Having  satis- 
fied himself  on  these  points,  the  fingera  are  again  brought  together,  and  their 
extremity  pushed  as  far  as  the  cervix  uteri,  the  condition  of  which  is  carefully 
studied.  The  chief  points  to  be  noted  are :  whether  it  still  projects  into  the 
vagina^  or  if  it  is  completely  efiaced ;  whether  the  uterus  has  descended  on 
the  floor  of  the  abdomen^  or  is  yet  in  its  ordinary  position ;  whether  the  os 
is  dosed  or  open,  and  the  extent  of  its  dilatation ;  whether  the  texture  of 
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the  cervix  is  bard  or  soft,  healthy  or  altered  by  morbid  degeneration,  and  if 
it  lies  in  the  axis  of  the  vagina  or  deviates  therefrom,  or  is  more  or  less 
twisted.  Passing  the  hand  into  the  uterine  cavity,  if  necessary  and  possible, 
and  with  all  care  and  gentleness,  the  explorer  will  meet  with  the  ''water- 
bag,"  if  it  is  not  already  ruptured,  and  the  foetus,  if  he  has  not  already  en- 
countered it ;  at  the  same  time  the  eneigy  and  frequency  of  the  labour  pains 
can  be  ascertained.  If  the  membranes  are  ruptured,  the  hand  must  be  passed 
into  them  in  order  to  discover  the  situation  of  the  foDtus — ^the  kind  of  pre- 
sentation and  position,  the  manner  in  which  t)ie  limbs  are  disposed,  and  any 
complications  which  may  be  present.  If  the  membranes  are  not  ruptured, 
and  it  is  deemed  necessary  to  open  them — which  not  unfrequently  happens 
when  an  exploration  has  to  be  made,  and  labour  is  advanced,  the  pains  being 
well  marked,  the  os  dilated,  and  the  water-bag  in  the  vagina — the  hand  may 
be  passed  between  them  and  the  uterus,  the  palm  being  towards  the  foetus; 
or  it  may  not  be  required  to  pass  so  deeply. 

When  the  membranes  are  tense,  pressure  against  them  with  the  end  of 
the  index  finger  during  a  throe  is  usually  sufficient  to  open  them ;  if,  how- 
ever, they  are  flaccid,  a  portion  is  seized  between  the  thumb  and  middle 
finger  and  torn  by  their  nails,  or  by  the  nail  of  the  first  finger  against  that  of 
the  thumb.  Sometimes  the  fingers  alone  are  not  sufficient,  as  when  the  enve- 
lopes contain  but  little  fluid ;  then  a  pair  of  scissors,  a  small  trocar,  or  even 
an  ordinary  pen  will  effect  this  object 

In  examining  for  presentation  and  position,  each  region  of  the  bodyof  thefce- 
tus  should  be  familiar  to  the  touch,  as  it  can  be  distinguished  by  its  own  proper 
characters.  Under  ordinary  circumstances,  the  hand  of  the  operator  first  meets 
with  the  limbs  of  the  foetus  ;  if  they  are  the  anterior  limbs,  and  the  plantar 
surface  of  the  feet  is  turned  downwards,  then  the  foetus  is  in  the  natural  or 
vertebro-sacral  position,  anterior  presentation ;  but  if  the  plantar  surface  of  the 
feet  is  inclined  upwards,  and  they  really  belong  to  the  fore  limbs,  then  it  is 
in  the  yertebro-pubic  position.  To  distinguish  the  fore  from  the  hind  limb, 
the  shape  of  the  joints  and  their  mode  of  flexion  must  be  taken  into  ac- 
count— the  fetlock  and  knee  of  the  former  bend  in  the  same  direction, 
while  in  the  latter  the  fetlock  and  hock  flex  in  opposite  directions;  the 
knee,  in  addition,  is  large,  round,  and  rather  flattened  in  front,  while  the 
hock  is  flattened  on  each  side,  and  ofiers  the  calcis  as  an  unmistakable  guide. 
There  is  also  a  difference  in  the  shape  of  the  feet. 

The  explorer  should  take  time  to  assure  himself  of  the  real  state  of  afiEai^ 
and  conduct  his  examination  with  all  the  care,  attention,  and  gentleness 
possible.  The  fostus  may  present  in  a  variety  of  positions,  in  which  hind 
and  fore  limbs  may  offer  first,  either  alone  or  together ;  and  in  the  case  of 
twins  or  monstrosities,  the  limbs  of  different  creatures  may  be  encountered 
at  the  same  time.  If  the  presentation  is  anterior,  the  head  will  be  met  with, 
and  this  is  distinguished  by  the  presence  of  the  mouth,  eyes,  and  ears ;  if  it 
is  a  posterior  presentation^  then  we  have  the  rounded  croup,  tail,  hocks,  and 
external  genital  organs.  In  other  presentations,  the  neck  is  recognised  by 
the  mane,  if  it  be  a  foal,  in  addition  to  its  shape,  whether  foal  or  calf;  the 
shoulders  by  the  acromion  processes  and  withers ;  the  chest,  by  the  ribs 
and  intercostal  spaces ;  and  so  on.  In  addition  to  all  this,  the  obstetrist 
should  judge  at  the  same  time  of  the  volume  of  the  foetus  and  its  propor- 
tions.  This  is  particularly  necessary  in  the  case  of  monstrosities ;  and  in 
some  instances  it  is  most  difficult  to  decide  what  the  hand  may  light 
upon  in  such  an  examination.  Kopp  alludes  to  the  case  of  a  Mare  which 
he  examined  during  parturition,  when  he  found  a  foetus  affected  with  hydio- 
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cephalus  to  sach  a  degree  that  for  a  long  time  he  thought  its  head  was  the 
thorax. 

It  cannot  he  too  strongly  impressed  upon  the  minds  of  those  who  are  com- 
mencing ohstetric  practice,  that  such  an  examination  should  he  so  complete 
as  to  furnish  all  the  requirements  of  a  sound  diagnosis,  on  which  the  indica- 
tions for  affording  assistance  can  he  readily  hased  ,  and  this  exploration  cant 
only  he  said  to  he  complete  when  the  ohstetrist  is  as  well  acquainted  with 
the  position  of  the  foetus  and  the  ohstacles  to  its  hirth,  as  if  he  had  scruti- 
nised  the  whole  with  his  eyes. 

Then  he  can  decide  as  to  the  measures  which  are  indicated  hy  his  diagnosis^ 
in  order  to  hring  the  young  creature  into  one  of  the  best  positions  for  deli- 
very— either  natural  or  artificial — so  that  this  may  be  effected  with  certainty 
and  rapidity. 

These  measures  being  decided  upon,  a  methodical  procedure  is  as  necessary  ini 
canying  them  out,  as  inexploring  the  vagina  and  uterus.  The  required  assistants* 
fihoold  be  selected,  and  to  each  should  be  allotted  his  share  in  the  operation,, 
in  which  he  ought  to  be  instructed  briefly  and  clearly ;  the  instruments, 
cords^and  other  apparatus  ought  next  to  be  placed  in  readiness ;  and  then  the- 
task  may  be  begun.  When  this  is  once  commenced,  it  should  be  conducted 
with  prudence,  and  yet  with  decision,  all  irrational  and  unnecessary  manoDU" 
vres  being  avoided ;  while  every  precaution  being  at  the  same  time  observed, 
there  should  be  no  fear  of  irritating  the  organs  or  textures  by  manipulation,, 
as  they  appear  to  be  endowed  with  a  greater  amount  of  tolerance  at  this  than 
any  other  time. 

In  such  cases,  the  operator  should  bear  in  mind  that  his  task  consists  in  re- 
moving or  overcoming  everything  which  suspends,  hinders,  or  interferes  with 
the  natural  coarse  of  parturition,  and  to  bring  this  as  near  as  possible  to  a  nor- 
mal termination.  He  should  understand  and  appreciate  the  part  Nature  plays 
in  this  act ;  only  seeking  to  second  her  efforts  so  long  as  she  is  competent  to 
attain  the  desired  end,  by  removing  any  obstacles  in  the  way.  When 
2^atnre's  efforts  cease  to  be  effective,  they  should  be  imitated  as  closely  as 
possible ;  and  no  more  ought  to  be  attempted  than  Nature  herself  would  have 
accompHshed  under  more  favourable  circumstances.  Art  should  never  under- 
take what  Nature  can  effect ;  and  remembering  this,  the  obstetnst  will  not 
only  seek  to  learn  and  appreciate  the  powers  of  Nature,  but  will  be  in  a  better 
position  to  calculate  how  far  he  should  himself  interfere. 

Whatever  is  necessary  to  be  done  should  be  accomplished  without  delay, 
so  as  to  spare  the  animal  pain  and  exhaustion.  Sometimes  parturition  is  dif- 
ficult because  of  the  insufficiency  of  the  expelling  forces,  as  we  have  already 
noticed,  and  this  may  be  remedied  by  hygienic  and  therapeutic  moans ;  but 
more  frequently,  while  the  expulsive  efforts  are  normal,  there  is  undue  re- 
sistance. To  increase  the  expelling  forces  in  the  latter  instances  would 
evidently  be  unwarrantable  and  injurious,  and  we  must  attack  the  re- 
sistance by  various  means,  according  to  its  character.  Obstacles  in  the 
genital  passages  must  be  overcome  either  by  altering  the  position  of  the  footus 
hv  manipulation,  in  changing  the  position  of  the  mother,  or  by  other  means ; 
^d  it  often  happens  that  we  must  combine  extraneous  force  with  the  ex- 
pulsive efforts  of  the  mother,  in  order  to  extract  the  footus  artificially.  At 
other  times  the  size  of  the  fostus  must  be  reduced  by  embryotomy,  and  in 
extreme  cases  an  artificial  passage  has  to  be  made  for  it  by  hysterotomy ; 
though  these  dangerous  operations  may  be  occasionaUy  averted  by  causing 
artificial  abortion,  at  a  period  when  the  foetus  is  sufficiently  small  to  be  safely 
expelled  through  a  contracted  pelvis. 
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There  is  no  occasion,  in  veterinary  obstetrics,  to  hesitate  in  sacrificing  the 
life  of  the  foDtus  in  serious  cases ;  and  in  this  respect  the  practitioner  is  in  a 
diiferent  position  to  the  accoucheur  of  woman-kind.  With  animals  there  is 
only  a  material  loss  to  be  looked  at,  and  the  fostus  most  always  be  greatly 
inferior  in  valae  to  the  mother ;  therefore,  in  order  to  save  the  latter,  it  is 
more  profitable  to  sacrifice  the  former. 

Such  are  the  general  principles  which  we  believe  to  be  applicable  to  all 
cases  of  dystokia.  These  cases,  as  Saint-Cyr  observes,  are  numerous  and 
various — more  varied  even  in  animals  than  in  woman  ;  and  in  order  to  study 
them  beneficially,  it  is  advisable  to  classify  them  in  a  methodical  manner. 
We  will  follow  that  authority  in  arranging  and  studying  them  in  the  order 
given  below. 


Synoptic  Table  op  the  Causes  of  Dystokia  in  the  PRiNaPAL 

DofiiEsncATED  Animals. 

f  Pelvic  Constriction. 
Maternal  \  Displacement  and  altered  relations  of  the  Utems. 
I.  Morbid  alterations  of  the  Maternal  Organs. 

Independent  of  (|^^Vo»'^«- 
the  Preeenta-  j  Sj^^ti^,.         \  Of  the  F«tai 

w        J     J.  i  Anterior. 

Dependent     on  V  pogtej-iQ^ 

t>e  Presenta- 1  Dorso-luibar. 
^^^^  '•  (  Stemo-abdominaL 


Dystokia  ^ 


I 


Fcetal 
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BOOK  I. 

]VIATERNAL   DYSTOKIA. 

The  pathology  of  parturition,  as  has  been  mentioned,  indudes  disturbances 
produced  by  excessive  or  tumultuous  pains  and  too  feeble  pains,  and  derange- 
ment caused  by  too  great  an  obstacle  to  birth.  We  have  sufficiently  de- 
scribed the  first ;  and  we  hav0  now  to  deal  with  the  second,  in  so  far  as 
the  mother  is  concerned.  The  maternal  obstacles  to  parturition  are  related 
to  the  too  great  resistance  offered  by  the  parturient  passages,  either  in  their 
hard  or  soft  parts.  These  obstacles  have  been  grouped  in  the  preceding 
table  under  the  head  of  pdmc  constriction,  displacement  or  change  in  relations 
of  the  uterus,  and  morbid  alterations  of  the  maternal  organs. 


-tC^ 


CHAPTER  I. 
Dystokia  |py  Pelvic  Constriction. 

Dystokia  from  constriction  of  the  pelvis  is  sometimes  observed  in  animals;* 
though  less  frequently,  perhaps,  than  in  woman,  in  whom  constitutional  causes 
.and  the  different  position  (vertical)  of  this  region,  operate  largely  in  pro- 
ducing diminished  dimensions  of  its  cavit3^  Any  alteration  in  the  dimen- 
sions or  shape  of  the  pelvis,  whether  general  or  partial,  is  a  more  or  less 
serious  cause  of  dystokia,  and  in  some  cases  may  render  delivery  abso- 
lutely impossible.  A  pelvis  generally  reduced  in  all  its  dimensions  is 
sometimes  noticed  in  the  large,  as  well  as  the  small  domesticated  animals. 

On  the  Continent  of  Europe,  this  has  been  observed  more  particulariy 
among  some  of  the  small  common  breeds  of  cattle — such  as  the  Bretonne, 
and  certain  of  the  grey  Swiss  breeds,  as  the  Fribourgeoise.  These  cattle  have 
the  ischia  pointed  and  the  tail  attached  high  above  them.  Leconte  has 
observed  this  conformation  in  animals  the  produce  of  a  cross  between 
large  Norman  Mares  and  pure-bred  Horses — animals  with  a  sharp  croup. 
There  is  often  a  relative  narrowness  of  the  pelvis  in  animals  of  small  size 
which  have  been  put  to  larger  males.  This  has  been  witnessed  in  the  Mare 
and  Bitch ;  and  as  the  young  are  proportionately  larger  than  the  pelvis  can 
accommodate  in  parturition,  we  have  here  a  cause  of  dystokia. 

An  abnormal  inclination  of  the  pelvis  has  been  supposed  by  some  writers 
•to  exercise  an  unfavourable  influence  on  parturition,  but  this  has  been  denied 
by  others.  Provided  the  6ther  conditions  of  normal  parturition  are  present, 
no  difficulty  should  be  experienced  in  delivery ;  but  if,  added  to  this  state, 
there  is  a  narrow  pelvis,  then  obstetrical  operations  would  certainly  be 
Tendered  more  serious. 

Deformities  which  occasion  irregular  constriction  of  the  pelvic  cavity,  are 
various.     They  may  belong  to  the  bones  of  this  region,  or  to  its  connective 

*  A  natnnllj  wide  pelvis — or  rather  an  excess  in  width— obsenred  more  particularly  in 
animals  of  a  lymphatic  temperament,  and  especiallj  in  Cows,  aloog^  with  an  extraordmary 
svppleness  and  laxity  of  the  sofl  parts  in  this  region,  has  the  inconyenience  of  rendering  partu- 
rition too  easy,  it  would  appear.  For  this  facility  is  supposed,  and  not  without  reason,  to  bring 
about  such  eomplications  as]  eyersion  of  the  yag^oa  and  uterus,  placental  retention,  and  eyen 
predisposes,  according  to  some  authorities,  to  yitulary  fever  in  the  Cow  and  metritis  in  the 
•thtt  animals. 
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tissue  ;  ajid  they  always  more  or  Icsa  dimisisli  one  or  more  of  the  dimonsions 
of  the  parturient  canal,  and  offer  an  obstacle  to  the  passc^e  of  the  foetus. 
These  cases,  however,  are  somewhat  rare ;  they  are  generally  fotuid  to  be  due 
to  complete  defarmUj/  of  the  pelvis,  exostoses,  fractures,  or  tumours. 

COMPLCTB  DEFORMITr   OP   THE   PelVIS. 

As  has  been  observed,  complete  deformity  of  the  pelvis  is  very  rare  among 
animals.  When  duo  to  rachitiam,  it  ia  most  frequently  noted  in  the  Pig. 
In  this  animal  the  pelvis  is  aomotimoa  greatly  distorted,  and  not  unfrequeatly 
there  ia  accompanying  deviation  in  the  vertebral  spine.  This  condition  is 
seldom  seen  in  other  creatures. 

Saint-Cyr  informs  us  that  in  the  Museum  of  the  Lyons  Veterinary  School, 
there  ia  the  pelvis  of  a  Mare  and  another  of  a  She-Ass,  ivhicb  present  a 
very  remarkable  degree  of  general  constriction,  and  which  must  have  oifered  a 
very  serious  obstacle  to  parturition  if  the  animals  bad  ever  been  pregnant. 


Fig.  61. 

COHPLEIELT'  DlFOBXED   FeLTTB  :   MlBB. 

Th.it  of  the  Mare  (Fig.  64)  is  singularly  depressed  on  both  sides,  the'ischia, 
and  especially  the  pubis,  being  atrophied  with  respect  to  size.  The  oval  fora- 
mina and  cotyloid  cavities  are  close  together,  the  floor  of  the  pelvis  is  extremely 
contracted  and  angular,  and  the  pubic  arch  is  hypertrophied.  In  this  specimen 
there  is  a  very  notable  diminution  in  the  different  diametera  of  the  pelvic 
cavity ;  the  suparo- inferior,  instead  of  being  about  8^  inches  is  only  about 
6,  and  the  bi-iliac  diameter  is  but  4  J  instead  of  being  7J  to  8  inches. 
_  According  to  SaintrCyr,  the  diagnosis  of  this  deformity  should  not  be 
difficult,  especially  when  it  ia  so  marked  as  in  this  instance.  Vaginal  explora- 
tion should  soon  discover  it,  and  the  diminution  in  size  may  be  approximately 
determined  by  spreading  the  fingers,  and  in  this  way  measuring  the  two 
diameters.  The  diagnosis  may  not  be  so  easy,  however,  when  the  canal  is 
partly  or  wholly  occupied  by  the  foDtas, 

Danoc  gives  the  toliowing  case  of  &  Cow,  which  had  been  four  days  making  fruitleai 
attempts  at  deUvery  (Recueii  de  MiiL  Yilfriaaire,  1845,  p.  S),  The  ob  was  dilated  and 
the  fiBtuB  in  a  good  position ;  the  head  and  feet  could  be  brought  into  the  passage. 
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bat  the  creatare  could  not  be  extracted.  In  exploring  the  cavity,  after  i>u8hin^  back 
the  foetus,  it  was  discovered  that  there  was  hyp«rtropny  of  the  symphisis  pubis,  and 
an  abnormal  rngeed  production  thereon,  forming  a  kind  of  ossified  ndge  which  ex- 
tended beneath  the  bladder.  Forceps  proved  useless,  as  this  ossific  deposit  was  an 
insurmountable  obstacle  ;  so  the  animal  was  killed  for  food.  On  examining  it  after- 
wards, m  addition  to  the  bony  alterations,  there  was  a  double  twist  of  the  uterus. 

GeU^  has  published  a  case  in  which  the  narrowness  of  the  pelvis  appears  to  have 
been  the  sole  cause  of  difficulty  in  parturition ;  there  did  not  seem  to  oe  any  appreci* 
able  deformity,  and  probably  the  youth  of  the  animal — ^two  years  old,  and  a  prima* 
para—and  a  large  calf,  occasioned  the  non-delivery,  as  the  foetus  was  extracted  by 
embryotomy.     The  Cow  did  well  afterwards. 

Another  kind  of  deformity  which  has  been  described  by  several  authorities, 
consists  in  a  depression  of  the  sacrum  (lordosis),  which  is  recognised  externally 
by  an  abrupt  hollow  existing  towards  the  posterior  third  of  the  croup.  By 
rectal  exploration,  the  sacrum  is  found  to  constitute  a  projection  in  the  roof  of 
the  pelvis,  at  the  lower  face  of  the  bone,  and  this  diminishes  the  supero- 
inferior  diameter  of  the  cavity  to  an  extent  corresponding  to  the  pro- 
tabeiance. 

Schaack  gives  an  account  of  two  cases  of  dystokia  in  Cows,  arising  from  this  defor- 
mity. In  one,  the  foetus  was  of  ordinary  size  and  making  a  good  anterior  presentation, 
but  it  was  wedged  between  the  floor  of  the  pelvis  and  the  exostosis  above.  It  required 
the  united  efforts  of  four  men  for  half  an  hour  to  extract  the  calf,  and  at  the  moment 
when  the  most  voluminous  part  of  its  body  was  being  dragged  through  the  depressed 
point  of  the  sacrum,  a  noise  was  heard  similar  to  that  proauced  by  breaking  a  bit  of 
dried  iwood.  AVhen  the  calf  had  been  got  through,  it  was  then  perceivea,  by  the 
mobility  of  the  end  of  the  sacrum  and  the  root  of  the  tail,  that  the  Cow  had  sustained 
a  fracture  at  this  part.  The  Cow  recovered,  and  was  again  sent  to  the  bull  at  the 
ordinary  period.  When  next  it  calved,  Schaack  had  to  assist  it  in  a  laborious  partu- 
rition, but  a  livins  calf  was  produced.  In  the  second  case  the  calf  perished,  and  the 
Cow  was  sent  to  the  butcher. 

Canu  (Recueil  de  Med  Veterltiaire,  1837)  reports  that  in  May,  1831,  he  was  sent  for 
to  see  a  Mare  which,  for  seven  or  eight  hours,  had  been  vainly  attempting  to  foal.  The 
fore  limbs  were  properly  presented,  but  when  it  was  observed  that  the  head  did  not 
follow,  those  wbo  had  been  endeavouring  to  assist  the  animal  ceased  to  pull  at 
them. 

The  animal  was  seven  years  old  ;  it  was  continually  straining,  was  covered  with  per- 
spiration, and  appeared  to  be  much  distressed.  Canu  introduced  his  arm,  but  could  not 
nnd  the  head  of  the  foetus,  as  a  hard  round  mass  closed  the  pelvic  inlet,  and  compelled 
him  to  withdraw  his  hand.  Shortly  afterwards,  however,  he  made  another  attempt, 
and  with  more  success.  Having  contrived  to  insert  the  whole  of  his  arm  in  the 
direction  of  the  obstructing  mass,  he  at  length  touched  the  tip  of  the  ears  of  the  foBtus 
with  the  extremity  of  his  fingers.  It  was  in  vain,  however,  that  he  attempted  to 
change  the  position  of  the  head  or  to  turn  the  neck  in  the  slightest  degree,  as  the 
lingers  could  not  be  introduced  between  the  latter  and  the  shoulder.  The  owner  was 
then  informed  that  he  must  not  reckon  upon  the  foal  being  extracted  alive,  and  that 
the  Mare  itself  was  in  imminent  danger. 

Not  seeing  any  way  of  saving  the  mother  but  by  extracting  the  foal  by  force,  the 
owner's  consent  was  obtained  to  this  ;  'a  cord  was  placed  on  tne  fore  limbs  that  were 
presented,  and  three  assistants  were  posted  at  this,  while  two]  others,  with  a  girth 
placed  between  the  thighs  held  the  Mare,  which  was  in  the  recumbent  position.  The 
assistants  at  the  cord  were  then  ordered  to  pull,  and  by  exerting  all  their  strength  the 
foetus  was  extracted  dead,  with  the  neck  bent  to  one  side  on  the  ribs.  All  attempts 
to  have  brought  the  head  into  the  natural  position  must  have  proved  unavailing,  accord- 
mg  to  Canu,  as  the  right  side  of  it,  flattened,  and  even  crushed,  perfectly  fitted  a 
concavity  in  the  right  flank. 

The  vulva  was  a  little  torn  at  its  upper  part ;  it  was  much  swollen,  and  its  lining 
membrane  was  extremely  congested. 

The  Mare  lay  during  three  days  before  attempting  to  get  up  ;  but  by  appropriate 
treatment  it  eventually  recovered. 

It  was  subsequently  ascertained  that,  although  only  seven  years  old,  the  animal's 
croup  had  become  altered  in  form ;  it  was  depressed,  and  the  attachment  of  the  tail 
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IT  to  a  horizoolal  piMitioii 


1,  canaiiig  tJie  croup  to  approach  al 


ESOSTOSES. 

Exostoses  on  the  pelvic  bones,  and  paiticulatly  when  they  project  into  the 
pelvic  cavity,  or  encroach  on  its  openings,  may  become  a  more  or  less  serioos 
obstacle  to  the  passage  of  the  foetus. 

Favre,  of  Geneva,  states  that  bony  tumoars  situated  beneath  the  croap.at 
the  inner  and  upper  sniface  of  the  pelvis,  lendei  parturition  difficult,  even 
if  they  are  not  large  and  near  the  root  of  the  tail.  He  adds  that  such  cases 
are  not  rate  in  old  Mares. 

Fbactdbbb, 
lake  the  exostoses,  more  or  leas  completely  consolidated  fractures  of  the 


Re.  66. 
Fbltic  Exostoub- 

sacmm  or  coxie,  which  have  been  united  by  an  irregular  callus,  may,  for  the 
same  reason,  prove  an  obstacle  to  birth.  As  animals  suffering  from  a  &actuie  of 
any  of  the  bones  of  this  region  are  often  destroyed,  laborious  parturition 
from  such  a  deformity  is  not  so  frequent  as  from  some  other  causes ;  never- 
theless, it  does  occur  now  and  again. 

It  muEt  be  remembered  that  fractures  of  tbe  pelvic  bones  are  somewhat 
frequent  in  animals,  and  may  occur  at  any  part.  The  most  common  seat  of 
fracture  is  perhaps  the  external  angle  of  tbe  ilium  ;  and  the  least  frequent, 
the  posterior  part  of  tbe  ischium  and  the  pubis.  Fracture  of  the  sacrom 
and  the  internal  angle  of  the  iUum  is  also  very  rare.  Simnltaneoua  com- 
pound fracture  of  the  two  coxal  bones  has  been  observed  in  two  cases  by 
LafoBse  ;  in  one  case  by  Ciepin,  and  in  another  by  Fhilippet 

D'Arboval  has  witnessed  a  fracture  of  the  pubis  in  a  Dog ;  and  Carsten 
Harms  alludes  to  fractures  of  the  ischium  occurring  in  the  Mare  and  Cow. 
The  latter  authority  has  likewise  found  the  two  iliums  of  a  Goat  united  at 
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'tbeir  poeterior  angle  by  a  maaa  of  bone  as  tbick  aa  a  finger.  Professor 
Ercolani  has  well  described  twelve  important  cases  of  pelvic  fracture  esbibited 
in  the  Pathological  Museum  of  the  Bologuft  University.*  The  firafc  of  tbese 
is  a  compound  fracture  of  tbe  ossa  innominata,  tbe  solution  of  continuity 
involving  all  the  border  of  the  foramina  ovale  in  tbe  pelvis  of  a  Mare ;  tbe 
second  is  a  fracture  of  tbe  left  ilium  near  its  neck,  and  extending  to  the  cotyloid 
cavity,  also  in  tbe  pelvis  of  a  Mare;  the  third  is  a  compound  comminuted  frac- 
tore  of  tbe  left  innominate  bone  in  a  Maie,  tbe  piece  being  divided  into  six 
principal  portions ;  tbe  fourth  is  a  compound  fracture  of  tbe  right  ilium  of  a 
Mare,  extending  to  the  arch  of  the  pubis  on  the  left  side ;  the  fifth  is  a  longitu- 
dinal fracture  of  the  right  ilium  of  a  Filly  ;  the  sixth,  a  fracture  of  the  ex- 
ternal angle  of  the  right  ilium  and  tbe  left  ischiatic  tuberosity  of  a  Mare; 
the  seventh  is  a  slightly  oblique  fracture  of  the  ilium  extending  to  the  coty- 

.loid  cavity  of  a  Mue ;  the  eighth  is  a  compound  fracture  of  the  pelvis  of  a 
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Mare,  involving  the  internal  angle  of  the  ilium,  the  external  part  of  the 
ischial  tuberosity,  the  arch  of  the  pubis,  and  the  union  of  the  pubis  vith 
the  ischium ;  the  ninth  is  a  fracture  of  tbe  superior  and  posterior  crest  of 
the  ilium  of  a  Mare  ;  tbe  tenth  is  an  obHque  fracture  of  tbe  neck  of  tbe  left 
ilium  of  a  Mare  ;  tbe  eleventh  is  a  compound  fracture  of  the  right  coxa  of 
a  Mare,  tbe  cotyloid  portion  being  completely  isolated  from  the  ischium, 
ilium,  and  pubis ;  the  twelfth  is  a  fracture  of  tbe  external  angle  of  the  ilium. 
lAnri  H  otti-Buonsanti  states  that  tbe  Pathological  Museum  of  tbe  Milan 
Veterinary  School  contains  a  coxa,  which  shows  a  fracture  of  tbe  neck  of 
the  ilium,  with  overlapping  of  the  disunited  portions ;  and  also  a  pelvis  in 
-which  the  pubic  portion  of  tbe  symphysis  has  sustained  a  comminuted 
firactnre. 

Much  will  depend,  of  course,  upon  the  nature  and  the  seat  of  the  fracture. 
"When  it  is  only  the  onter  angle  of  the  ilium  (point  of  haunch),  and  even 
when  the  fractured  bone  is  displaced  by  the  action  of  tbe  small  oblique 
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muscles  of  the  abdomen  and  the  fascia  lata,  producing  great  external  defoi- 
mity,  no  great  effect  can  be  produced  on  the  act  of  parturition,  as  this  part 
has  nothing  to  do  with  the  pelvic  cavity.  But  when  the  whole  of  one  side 
of  the  haunch  is  lower  that  the  other,  delivery  is  then  undoubtedly  interfered 
with,  and  perhaps  to  a  most  serious  extent ;  inasmuch  as  some  one  of  the 
parts  which  concur  in  forming  the  pelvic  cavity  is  implicated  in  the  fracture, 
and  consequently  the  external  deformity  corresponds  to  an  internal  diminu- 
tion and  irregularity  in  its  diameters,  from  displaced  fragments  of  bone,  over- 
lapping of  ^ctured  ends,  the  approach  of  the  sacrum  to  the  pubis,  and 
consequent  lessening  of  the  inlet  of  this  cavity,  as  well  as  to  the  more  or 
less  voluminous  deposit  of  bone  around  the  fractured  portions.  Many  caset^ 
are  on  record  of  dii&culty  in  parturition  from  this  deformity. 

Gohier  {Mim.  sur  la  Chirurgie  et  la  MSd.  VetSrinaire)  mentions  a  Ewe  which  was 
brousht  to  him,  and  which  for  twelve  hours  had  heen  making  ineffectual  attempts  to- 
give  birth  ;  the  cause  of  delay  appeared  to  be  narrowness  of  the  pelvis.  Traction  on 
the  fore  hmbs  of  the  foetus  only  resulted  in  tearing  them  away  from  the  thorax. 
DeUvery  being  impossible  by  the  natural  way,  Gohier  periormed  the  abdominal 
Cesarean  operation,  but  the  animal  died  next  day.  On  examination,  it  was  dis- 
covered that  the  pelvis  was  veiy  narrow  and  irregular,  in  conse(|uence  of  an  old  frac- 
ture of  the  iUum.  The  coxa  of  that  side  was  at  least  half  an  inch  shorter  than  the 
other  from  the  cotyloid  cavity  to  the  sacrum,  which  gave  a  very  marked  obliquity  to 
this  part ;  and  it  was  this,  as  well  as  the  sUght  exostosis  protruding  there,  which  pre- 
vented the  top  of  the  lamb's  head  from  passing  through. 

Chretien  (Journal  Prat,  de  MSd.  Veterinaire,  1826,  p.  225)  was  called  to  attend  a 
Cow  which  could  not  calve.  Two  legs  of  the  foetus  protruded,  but  nothing  more 
could  be  extracted.  By  exploration  it  was  found  that  there  was  a  hard  tumour  be- 
tween the  vagina  and  uterus,  which  filled  up  one-third  of  the  pelvic  cavity.  On 
inquiry  it  was  ascertained  that  the  animal  had  been  treated,  a  year  previously,  for  a 
fracture  of  the  ilium,  near  the  coxo-femoral  articulation,  and  that  the  fracture  had 
united,  though  the  Cow  remained  lame,  and  rested  this  side  of  the  body  more  than  the 
other.  Delivery  being  impossible,  the  calf  was  removed  by  Cesarean  operation.  The 
Cow  recovered,  and  on  being  killed  by  the  butcher  some  time  after,  Chretien  ex- 
amined the  pelvis,  when  he  found  a  very  voluminous  bony  tumour  or  callus,  and  noted 
that  the  inferior  part  of  the  ihum  had  not  united  fairly,  but  projected  a  good  deal 
inwards. 

Kainard  speaks  of  a  large  Anglo-Chinese  Sow  which  died  during  parturition,  its 
owner  being  unable  to  extract  any  of  the  young.  Two  months  previously  it  had  sus- 
tained a  fracture  of  the  ascendins  branch  of  the  ilium,  near  the  cotyloid  cavity,  from 
which  it  had  always  been  lame.  When  Rainard  examined  the  pelvis,  the  callus  waa 
not  yet  solidified ;  it  formed  a  considerable  prominence  within  the  pelvis. 

Fractures  of  the  pelvis  are  by  no  means  unfrequent  with  animals,  and  are* 
due  to  falls,  crushing,  blows,  or  other  causes ;  and,  as  the  above  instances 
testify,  they  may  prove  insurmountable  obstacles  in  parturition.  Female 
animals  which  have  sustained  an  injury  of  this  kind,  should  not  be  employed 
for  breeding  purposes,  unless  a  careful  examination  has  shown  that  it  has  not 
altered  the  pelvic  diameters  in  such  a  way  as  render  delivery  difficult. 

Such  an  alteration  may  be  diagnosed  by  depression  of  the  haunch  or  croup,, 
and  lameness  to  a  more  or  less  appreciable  extent ;  while  rectal  or  vaginal 
exploration  will  discover  the  presence  of  a  variable-sized  hard  tumour  forming 
part  of  the  bone,  and  projecting  into  the  cavity.  The  previous  history  of 
the  animal  may  also  aid  in  confirming  the  diagnosis. 

Fractures  of  the  pelvis  may  also  take  place  during  parturition,  and  Eueff 
mentions  two  instances  in  which  they  have  occurred  spontaneously  during 
very  violent  labour  pains. 

In  the  latter  instances,  there  may  have  existed  a  predisposition  due  to  a 
diseased  condition  of  the  bones — a  predisposition  not  uncommon  in  breeding 
animals.  ' 
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Tumours  ik  the  Pelvic  Cavity. 

Tomours  of  various  kinds,  in  addition  to  those  of  a  bony  character  due 
to  iigury — such  as  fibromata,  melanotic,  and  cancerous  tumours — may  prove 
a  cause  of  dystokia ;  abscess  may  also  co-exist  with  pregnancy,  and  be  a 
source  of  difficulty  in  parturition.  But  that  form  of  melanosis  which  ap- 
pears in  grey  animals,  and  particularly  manifests  itself  in  the  form  of  tumours 
at  the  root  of  the  tail,  around  the  anus,  and  in  the  connective  tissue  of  the 
pelvis,  should  ofifer  the  most  frequent  obstacle  to  delivery. 

One  case  has  occnrred  in  my  own  experience,  in  which  an  aged  Mare,  neariy  white, 
))elonging  to  a  friend,  was,  on  my  recommendation,  taken  by  a  farmer,  who  attempted 
to  bi^d  from  it ;  but  at  the  termination  of  pregnancy,  and  during  parturition,  it  died 
without  giving  birth  to  a  f oaL 

When  opened,  it  was  found  that  delivery  could  not  take  place,  owing  to  great 
masses  of  melanotic  deposit  in  the  pelvic  cavity.  When  given  to  the  farmer  there 
were  only  a  few  small  nodular  masses  observed  about  the  tail  and  vulva. 

Leconte  {M^m.  de  laSoeUU  Centrale  de  M4d.  V^Urinaire,  vol.  v.,  p.  180)  was  con- 
sulted with  regard  to  a  Mare,  about  twelve  years  old,  and  about  five  months  pregnant, 
which  had  such  a  large  melanotic  deposit  around  the  anus  that  defecation  was  impos- 
sible without  assistance.  Rectal  exploration  discovered  a  very  voluminous  tumour 
situated  at  the  left  side  of  the  pelvis,  in  the  centre  of  which  a  slight  fluctuation  could 
be  perceived.  With  a  view  to  accelerate  the  maturation  of  the  tumour,  vesicatory 
agents  were  applied  to  the  left  flank  and  croup ;  fiv^  days  later  the  tumour  was  larger 
and  more  fluctuating,  and  it  was  punctured,  when  about  two  pints  of  a  dark,  purulent, 
but  almost  odourless  fluid  escaped.  On  the  hand  being  introduced  into  the  softening 
mass,  a  portion  was  found  about  the  size  of  two  fists,  and  partially  detached ;  this 
was  removed,  and  weighed  nearly  seven  pounds.  In  twelve  days  the  wound  had 
cicatrised ;  and  in  five  and  a  half  months,  testation  being  nearly  completed,  another 
melanotic  tumour,  situated  somewhat  deeply  towards  the  right  side  of  the  pelvic 
cavity,  was  also  removed.  Cicatrisation  took  place  rapidly,  and  deUvery  occurred 
without  any  difficulty. 

IndiccUions  for  Surgiml  Treatment, 

The  surgical  treatment  of  those  cases  in  which  dystokia  is  due  to  any  of 
the  causes  just  enumerated,  will  greatly  depend  upon  circumstances,  not  only 
with  regard  to  the  kind  of  treatment,  but  also  as  to  its  expediency  at  all. 

For  instance,  if  total  or  partial  deformity  of  the  pelvis  is  present  to  such 
a  degree  as  to  endanger  the  life  of  the  animal  during  parturition,  or  if  there 
exist  obstacles  due  to  fractures  or  tumours,  and  which  cannot  he  removed, 
then  it  may  be  advisable,  if  the  animal  be  fit  for  food  and  in  good  condition, 
to  send  it  to  the  butcher ;  or  if  it  be  pregnant  and  in  inferior  condition,  to 
produce  abortion  at  a  sufficiently  early  period.  But  if  parturition  has 
already  commenced,  then,  of  course,  surgical  or  obstetrical  treatment  must 
be  had  recourse  to ;  and  the  nature  of  this  will  depend  upon  the  constriction 
of  the  pelvic  cavity,  and  the  kind  of  obstacle  which  causes  the  diminished 
space.  The  indications  are  :  to  forcibly  extract  the  fottus  through  the  nar- 
rowed pa^ssage  ;  to  widen  tlie  passage  ;  to  diminish  tlie  size  of  the  fxtus;  or  to 
make  an  artificial  passage.  But  as  artificial  abortion  may  be  necessary  during 
pr^nancy,  should  the  veterinarian  be  consulted,  and  from  examination  be 
led  to  conclude  that  parturition  will  be  dangerous  or  impossible,  we  shall 
include  this  as  one  of  the  indications,  and  commence  with  it. 

1.  Artificial  Abortion. — Artificial  abortion  may  be  rendered  necessary 
not  only  during  pregnancy,  when  the  condition  of  the  pelvic  cavity  leads  to 
the  supposition  that  delivery  at  full  term  is  dangerous  or  impossible,  but  also 
in  metrorrhagia,  serious  inversion  of  the  vagina^  hydramniosy  debility,  or 
exhaustion,  etc. 
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Artificial  abortion  may  be  produced  in  several  ways,  and  is  generally  more 
successful  with  the  Mare  than  the  Cow,  because  of  the  greater  excitability  of 
the  cervix  uteri,  and  the  readiness  \rith  which  it  can  be  dilated  in  that 
animaL  Three  modes  of  procedure  have  been  adopted  with  the  domesticated ' 
animals,  each  being  attended  with  success,  and  each  offering  special  advan- 
tages in  particular  cases.  These  are :  irriiaiion  of  the  cervix  uteri  by  the  hand; 
puncture  of  the  envelopes  ;  and  vaginal  irrtgations. 

Digital  Irritation  of  the  Cervix  Uteri. — This  is  accomplished  in  the  following 
manner  :  The  hand  is  introduced  into  the  vagina,  and  first  one  finger,  then 
two  are  insinuated  into  the  os  by  a  semi-rotatory  movement,  and  finally  the 
whole  hand  is  inserted,  as  the  part  dilates.  If  the  operation  is  repeated . 
several  times,  labour  pains  soon  ensue.  As  the  manual  exertion  is  rather ' 
fatiguing,  the  sponge  tent,  elastic  bags,  or  other  dilators  of  the  os  uteri  may 
be  employed.  A  better  and  more  successful  mode  is  the  introduction  of  a 
long  elastic  catheter,  strong  pieces  of  catgut,  or  even  a  quill,  between  the 
foetal  membranes  and  the  uterus.  Labour  may  be  promoted  by  passing  the 
hand  through  the  os,  and  separating  the  membranes  from  the  uterus. 

This  procedure  is  to  be  recommended  for  Mares,  the  uterus  of  which  is  so 
irritable  that  abortion  sometimes  occurs  after  manipulations  in  the  Tectum 
for  some  time.  In  ordinary  cases,  the  expulsion  of  the  foetus  occurs  in&om 
six  to  twelve  hours.  It  is  not  applicable  to  cattle.  Harms  having  once 
manipulated  a  Cow  in  this  manner  for  a  whole  night  without  producing  any 
result ;  neither  is  it  to  be  recommended  for  smaller  animals. 

Puncture  of  the  Fcetal  EnveUpes. — The  envelopes  are  punctured  by  pushing 
a  long,  and  more  or  less  pointed,  sound  through  the  os  uteri,  into  the  '^water- 
bag  ;"  the  liquor  amnii  soon  escapes,  and  the  uterine  contractions  begin.  Expul- 
sion of  the  foetus  follows  in  from  twelve  to  forty-eight  hours.  This  method' 
is  particularly  efficacious  with  cattle. 

Vaginal  Irrigations, — Irrigation  of  the  vagina  with  cold  water  (or  water  at 
a  temperature  of  about  90°  Fahr.),  made  by  means  of  a  syringe  or  injection- 
tube,  and  continued  for  a  quarter  of  an  hour  every  three  hours,  will  induce, 
labour  pains  about  the  fourth  injection,  and  effect  the  expulsion  of  the  foetus 
towards  the  second,  third,  or  fourth  day.  This  method  is  more  particularly 
adapted  for  the  smaller  animals;  though  it  will  also  succeed  with  the 
larger.  The  only  danger  to  be  apprehended  from  it  is  an  att^ick  of  metro- 
peritonitis. 

2.  roRCiBLB  Extraction. — As  Saint-Cyr  well  remarks,  the  first  impulse 
which  presents  itself  when  the  foetus  meets  with  any  obstacle  to  its  passage  - 
through  the  pelvis,  is  to  "  force  it  through ;"  and  it  is  this  impulse  which  ]&- 
carried  into  execution  by  unscientific  people.  Too  frequently,  however,  it 
happens  that  by  this  procedure  some  portion  of  the  foetus  is  so  tightly  wedged' 
in  the  pelvis  that  no  amount  of  force  is  capable  of  moving  it  farther,  and' 
renders  absolutely  impossible  those  other  operations  which  might  be  the 
means  of  saving  at  least  the  mother  or  ofispring,  or  perhaps  both.  For  this 
reason  it  is,  that  the  owner  of  an  animal  in  this  condition  should  not  him- 
self, nor  suffer  others  to,  pull  at  the  foetus,  or  attempt  any  similar  manoeavre,. 
until  the  arrival  of  the  veterinarian.  And  the  latter  has  a  difficult  task  before 
him  in  solving  the  problem,  as  to  whether  he  ought  to  extract  the  foetus  forcibly, 
or  resort  immediately  to  the  other  measures  prescribed.  This  will  render  a. 
careful  examinatieoi  necessary,  in  order  to  ascertain  the  nature,  seat,  and  de- 
gree of  constriction. 

The  animal  is  making  excessive,  nay  violent^  efforts,  and  the  foetus  may" 
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be  in  a  &voaiable  position,  but  it  does  not  advance  through  the  pelvis.  The 
creature  is  restless  and  sighs  deeply  ;  the  flanks  are  covered  with  perspira- 
tion, and  sometimes,  through  sheer  exhaustion,  it  falls,  utterly  prostrated  by 
its  efforts.  As  the  uterine  contractions  generally  increase  in  violence  in  the 
presence  of  obstacles  to  birth,  there  is  the  gravest  danger ^to  mother  and 
ofi&pring. 

In  such  a  case,  the  veterinarian,  having  introduced  his  hand  into  the  pelvis 
in  the  ordinary  way,  endeavours  to  discover  if  the  obstacle  is  there.  With 
this  object  in  view,  he  closes  his  hand  to  try  if  he  can  move  his  shut  fist 
about  in  every  direction,  and  with  ease.  Then  stretching  out  the  thumb,  ho 
can  approximately  judge  the  distance  which  intervenes  between  opposite 
points  of  the  pelvic  circumference,  and  in  this  way  appreciate  to  a  certain 
d^ree  whether  a  moderate-sized  footus  could  pass  through.  For  if  the  pelvis 
is  80  contracted  that  the  closed  hand  can  scarcely  move  about  in  it,  it  will 
be  needless  to  attempt  forcible  extraction,  as  the  foetus  cannot  be  brought 
through. 

Samt-Cyr  has  calculated  that  the  closed  hand  of  an  adult  man  represents 
an  irregular  mass  measuring  between  three  and  four  and  a  half  inches  in 
diameter ;  hut  the  head  of  a  calf,  in  its  supero-inferior  diameter,  measures 
from  seven  to  ten  inches,  and  four  to  five  inches  in  transverse  diameter.  It 
is  therefore  obvious  that  the  head  of  a  calf  could  not  pass  through  an  aper- 
ture in  which  the  hand  cannot  move  £reely  ;  and  much  less  the  chest  of  a 
foal,  which  is  at  least  twelve  to  thirteen  inches  in  depth. 

It  is  also  necessary  to  take  into  consideration  the  cause  of  dystokia.  If 
this  is  due  to  a  complete  deformity  of  the  pelvis,  then  the  case  is  serious,  and 
there  is  little  hope  of  tmction  alone  overcoming  the  difficulty.  If  it  is  due 
to  a  tumour,  and  localised,  then  it  must  be  ascertained  if  this  is  of  a  bony 
character,  arising  &om  an  exostosis  or  fracture  ;  or  if  it  is  movable  and  inde- 
pendent If  the  latter,  the  case  is  not  so  serious,  and  especially  if  the  tumour 
is  connected  with  the  sacro-sciatic  ligament  j  as  it  may  be  pushed  out  of  the 
way  of  the  foetus  and  birth  take  place. 

As  Saint-Cyr  insists,  all  these  considerations  should  be  weighed  before 
deciding  to  terminate  parturition  by  mechanical  traction ;  for  if  the  impossi- 
biUty  of  accomplishing  it  by  this  means  is  discovered  when  too  late,  the 
other  operations  are  rendered  more  difficult  and  dangerous,  in  consequence  of 
the  ineffectual  attempts  at  forced  extraction. 

If  extraction  of  the  entire  foetus  is  discovered  to  be  practicable,  and  the 
position  is  favourable,  then  there  should  not  be  much  difficulty  in  effecting 
delivery,  which  may  be  achieved  as  in  ordinary  circumstances.  It  will  be 
much&cilitated,  should  the  foetus  and  the  passage  be  dry  and  tenacious,  if 
these  are  smeared  with  oil  or  soapy  fluid. 

If,  however,  the  foetus  has  become  wedged  in  the  passage  and  cannot  be 
polled  through,  it  may  be  useful  to  push  it  back  a  little  into  the  uterine 
cavity,  and  then  lubricate  it  and  the  vagina  with  some  oily  matter  to  assist 
movement,  before  another  attempt  is  made. 

3.  Enlaboement  of  the  Fassaqe. — ^This  is  nearly  always  impossible  in 
practice,  unless  the  cause  be  a  tumour  which  can  either  be  excised,  or  moved 
temporarily  out  of  the  way  so  as  to  effect  delivery. 

4.  Diminution  op  the  Size  op  the  Fcetus. — ^With  the  domesticated 
animals,  as  we  have  repeatedly  said,  there  are  no  moral  considerations  to 
oppose  us  when  it  comes  to  a  question  of  sacrificing  the  foetus  to  save  the 
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life  of  the  parent.  And  with  the  Mare  there  should  be  no  hesitation  in  thia 
direction,  when  a  careful  examination  has  proved  delivery  of  the  living  or 
entire  foetus  to  be  impossible  j  and  particularly  when  we  remember  that  the 
young  creature  soon  perishes. 

With  the  Cow,  however,  the  case  is  somewhat  different,  as  when  delivery 
is  unsuccessful  this  animal  may  be  killed  and  utilised  as  food.  Embxyotomj 
is,  nevertheless,  often  resorted  to  before  the  case  is  considered  hopeless ;  and 
not  at  all  unfrequently  with  good  results,  so  far  as  the  Cow  is  concerned. 

We  bhall  treat  of  embryotomy  hereafter ;  but  it  may  be  useful  to  mention 
here  that,  in  an  anterior  presentation,  removal  of  one  or  both  of  the  fore 
limbs  at  the  scapula  of  the  foetus,  will  often  allow  the  remaining  portions  to 
be  removed  by  traction.  *  With  a  posterior  presentation,  excision  of  one  hind 
leg  is  frequently  sufficient  to  permit  the  body  of  the  foetus  to  be  diawn 
through  the  passage. 

5.  Establish  an  Artificial  Passage  for  the  Fcetus. — When  all  the 
preceding  means  have  been  recognised  as  impracticable  or  too  dangerous, 
there  yet  remains  another,  which,  though  it  may  place  the  life  of  the  mother 
in  great  jeopardy,  and  should  be  considered  only  as  a  last  and  a  most  serioos 
expedient,  may  be  resorted  to :  this  is  the  Csesarean  section,  or  gastro-hysteio- 
tomy — ^an  operation  to  be  described  hereafter.  It  may  only  be  noted  in  this 
place,  that  a  formidable  operation,  such  as  this  is,  should  be  resorted  to  early, 
and  before  the  female  is  much  exhausted  by  inefficacious  manipulations  and 
impotent  labour  paius. 


CHAPTEK  IL 

Dystokia  by  Displacement  or  Changed  Belations  of  the 

Uterus. 

Delivery  may  be  rendered  difficult  by  displacement  or  altered  relations  of 
the  organ  containing  the  fcBtus — the  uterus,  either  from  hernia  of  that  organ 
through  a  natural  or  accidental  opening  in  the  abdominal  parietes  ;  from  dt- 
viaiions  in  the  direction  of  the  uterus,  whereby  the  os  is  no  longer  in  the  axis 
of  the  pelvis ;  and  torsion  of  the  organ,  which  is  due  to  its  having  made 
a  revolution  or  become  twisted  on  its  own  axis — a  singular  displacement 
that  well  merits  attention. 

Hernia  of  the  Uterus — Htsterocele. 

Every  description  of  ventral  hernia  may  be  viewed  as  more  or  less  tending 
to  dystokia,  from  the  important  share  the  abdominal  muscles  assume  in  tho  act 
of  parturition ;  and  when  there  is  a  tendency  to  hernia  of  any  of  the  cigana 
in  this  cavity,  or  when  a  hernia  really  exists,  this  is  likely  to  be  increased 
during  labour,  and  may  complicate  delivery.  But  the  case  is  generally  all 
the  more  serious  if  the  displaced  organ  is  the  gravid  uterus  itself. 

Hernia  of  the  uterus  is  certainly  not  a  very  common  accident ;  neverthe- 
less, it  is  far  from  being  rare,  if  we  are  to  judge  by  the  instances  recorded  in 
veterinary  literature,  and  it  has  been  observed  in  the  Mare,  Cow,  Sheep, 
Sow,  Goat,  and  Bitch — in  all  the  more  important  domesticated  animals,  in 
feet,  and  has  often  proved  a  very  serious  obstacle  to  parturition. 
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Origin  and  Symptoms  in  Umparous  Animals. 
The  symplonis  and  otbei  features  of  this  aceident  rather  differ  in  tmiparotts 
and  multiparous  animala.  In  auch  uniparous  creatures  as  the  Mare  and  Cow, 
hernia  of  the  uterus  is  geaerally  not  obserred  until  pregnancy  is  pretty  well 
adranced — towards  the  eij^hth  or  ninth  month,  or  even  later  in  the  Mare,  and 
the  seventh  ot  eighth  month  in  the  Cow.  This  delay  is  evidently  due  to  the 
ciicumstance,  that  in  the  non-pregnant  amma!  the  uterus  is  small,  and  closely 
filed  by  its  ligaments  to  the  aub-lumbar  region  ;  so  that  if  there  is  a  breach 
in  the  abdominal  walls,  it  is  either  the  intestine  or  omentum  which  passes 
Chioitgh  iL  When,  however,  pregnancy  id  advanced,  the  great  size  of  the 
otgan,  together  with  its  weight,  brings  it  in  contact  with  the  parietes  of  the 
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peritoneal  cavity,  and  if  there  happens  to  be  a  weak  part  or  a  rupture,  how- 
ever slight,  the  heavy  uterus  gradually  forces  itself  through,  and  may  in  time 
escape  altogether  from  the  abdomen,  along  with  other  viscera. 

It  would  appear  that  laceration  of  the  abdominal  walla  may  occur  in  other 
^ays  than  through  external  traumatic  influences,  or  any  appreciable  occasional 
cause;  and  it  would  also  appear  that,  in  some  animals,  there  ia  a  kind  of 
pn^dispoatng  relaxation  or  softening  of  the  abdominal  muscles,  which  leads 
to  their  being  unable  to  support  the  gradually  increasing  strain  thrown  upon 
them  by  the  heavy  uterus,  and  its  oftentimes  very  lively  and  energetic  in- 
flate. The  muscles  are  stretched  and  attenuated,  their  fibres  are  separated 
and  some  of  them  may  rupture,  and  in  this  way  is  formed  a  rent  which 
gradually  enlarges  from  the  increasing  pressure.  Then  a  tumour  appears 
estemallj  and  towards  the  lower  part  of  the  abdomen,  though  always  a  little 
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to  one  side — usually  the  left  in  the  Maie,  the  right  in  the  Cow»  and  not  un- 
frequently  in  front  of  the  pubis  in  the  mammaiy  region.  This  tmnoor, 
when  first  noticed,  is  about  the  size  of  a  child's  head,  and  not  clearly  de- 
fined ;  but  it  rapidly  enlarges^  and  in  a  few  days  may  acquire  prodigious 
dimensions :  descending  as  low  as  the  hocks,  or  even  nearly  to  the  ground, 
pushing  the  mammsB  to  one  side  or  carrying  them  with  it,  and  extending 
almost  as  far  forward  as  the  sternum,  giving  to  the  abdomen  a  singular 
appearance  (Fig.  67). 

These  extraordinary  hemiae  are  most  frequently  witnessed  in  Cows,  though 
several  veterinarians — among  others,  Lecoq,  Binz,  Leconte,  Series,  Lafosse 
— -have  seen  them  in  I^Iares.  In  very  many  instances  they  are  due  to  violent 
efforts,  kicks,  blows,  and  other  external  injuries. 

When  the  hernia  is  recent,  and  especially  if  it  occurs  in  the  mammary 
region,  it  is  generally  surrounded  by  a  considerable  oedematous  swelling.  This 
swelling  disappears  after  parturition,  though  the  hernial  tumour  itself  does 
not  diminish  in  volume,  the  digestive  organs  having  occupied  the  space  pr&> 
viously  held  by  the  foetus.  Then  the  animal  has  a  still  more  singular  appear- 
ance, perhaps;  for  owing  to  this  emptying  of  the  abdominal  cavity,  the 
belly  is  wonderfully  retracted  and  the  flajiks  are  so  drawn  together  that  the 
fingers  may  be  made  to  touch  through  them  on  each  side. 

Before  parturition,  palpation  of  the  tumour  enables  the  foetus  to  be  dis- 
tinguished, the  head,  limbs,  and  body  being  felt,  while  its  movements  are 
perceptible  to  the  eye  or  hand. 

As  a  rule,  and  contrary  to  what  might  be  surmised,  this  uterine  henm 
does  not  appear  to  cause  any  loss  of  condition  or  inconvenience  except  in 
progression,  which  it  interferes  with,  and  causes  the  animal  to  move  with 
its  hind  legs  wide  apart  Aptitude  for  labour  is  also  somewhat  impaired, 
as  may  be  imagined. 

Origin  and  Symptoms  in  Mrdtiparcm  Animals. 

As  has  been  mentioned,  uterine  hernia  is  observed  in  multiparous  animals, 
but  its  manner  of  production,  according  to  Saint-Cyr,  would  appear  to  be 
different  to  what  it  is  in  uniparous  creatures,  this  taking  place  in  the  interval 
between  gestations  The  length  and  mobility  of  the  comua  in  such  an 
animal  as  the  Bitch,  together  with  their  close  proximity  to  the  abdominal  walls, 
sufficiently  explain  how  they  may  pass  into  an  opening  in  these.  There  is 
formed,  at  first,  a  small  tumour,  the  size  of  a  pigeon's  or  hen's  egg;  this 
tumour  is  soft,  indolent,  moro  or  less  easily  reduced,  and  which,  attracting 
perhaps  little  or  no  attention  while  the  animal  is  unimpregnated,  remains 
stationary.  After  impregnation,  however,  it  daily  acquires  larger  dimen- 
sions ;  one  or  more  ovules  have  descended  into  the  hemied  portion,  localised 
themselves  there,  and  become  developed  into  foetuses  without  the  Bitch 
showing  much,  if  any,  disturbance. 

The  usual  seat  of  the  hernia  is  in  the  mammary  region,  to  the  right  or  left 
of  the  linea  aJba,  though  it  may  be  also  inguinal,  or  even  vulvular.  An  ex- 
ample of  inguinal  uterine  hernia  will  be  given  hereafter ;  we  will  now  briefly 
allude  to  a  case  of  vulvular  uterine  hernia  described  by  Bainard.  In  this 
instance,  the  uterus,  which  had  been  apparently  carried  through  the  inguinal 
ring,  was  pushed  backwards  through  tiie  connective  tissue,  and  appeared  as 
a  tumour  at  the  vulva.  The  owner  of  the  animal,  not  knowing  what  the 
swelling  contained,  opened  it  by  means  of  a  penknife ;  in  this  way  there 
was  formed  a  fistulous  wound  from  which  a  viscid  fluid  escaped.     Hainard 
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incised  this  fistula,  and  found  beneath  the  skin  a  second  membrane  having 
some  analogy  to  it,  and  which  afterwards  proved  to  be  the  uterus ;  to  the 
inner  face  of  this  there  adhered  a  reddish-brown  vascular  network,  which 
was  the  placenta,  and  which  was  easily  detached  by  the  finger,  and  within 
it  appeared  a  transparent  bladder — the  amnion — already  slightly  perforated, 
and  looking  Uke  the  envelope  of  a  kyst.  Having  opened  this,  there  escaped 
a  quantity  of  fluid,  and  a  foetus  apparently  three  or  four  weeks  old.  The 
Bitch  died  next  day. 

When  the  hernia  occurs  in  the  abdominal  region,  it  usually  appears  as  an 
indolent  tumour,  the  skin  covering  it  being  destitute  of  redness  and  not 
attenuated  in  any  way;  the  tumour  itself  being  soft  and  fluctuating  at 
different  points  where  the  liquor  amnii  is,  but  firm  and  resisting  at  others 
where  the  foetus  chances  to  be. 

It  may  be  noted  here,  that  we  may  have  other  hemiae  of  the  uterus 
than  ventraL  For  instance,  Gell6  describes  a  case  of  hernia  of  one  of  the 
uterine  comua,  which  contained  a  calf,  and  which  had  passed  through  a 
rent  in  the  mesentery.  And  Eainard  has  observed  several  cases  of  this 
kind  in  the  Bitch. 

Diagnosis, 

The  diagnosis  of  uterine  hernia  in  the  larger  animals  is  not  difficult  in 
the  great  majority  of  instances,  and  especially  if  labour  has  commenced. 
In  the  first  place,  it  is  usually  known  to  the  owner  that  the  animal  is 
pregnant;  and  in  the  second  place,  if  parturition  has  begun  there  can 
scarcely  be  any  mistake  made  as  to  the  nature  of  the  expulsive  efforts. 
Besides,  there  is  the  abdominal  tumour  with  its  peculiar  characteristics, 
and  by  manipulating  which  the  foetus  can  be  detected.  It  will  also  be 
discovere4  ^^^^  ^^  tumour  does  not  adhere  to  the  abdominal  parietes,  and 
that  it  may  be  reduced  by  taxis. 

But  it  may  be  necessary  to  ascertain  the  presentation  and  position  of  the 
foetus,  and  if  it  cannot  be  born,  what  the  nature  of  the  obstacle  is  which  pre- 
vents delivery.  In  such  a  case  vaginal  exploration  must  be  resorted  to  ;  and 
from  it  we  may  learn  that  the  os  is  not  dilated  from  one  of  several  causes  to 
he  hereafter  discussed  ;  or  the  non-dilatation  may  be  due  to  the  uterine  con- 
tractions not  pressing  the  foetal  mass  directly  against  the  cervix,  in  conse- 
quence of  the  altered  direction  of  the  uterus,  or  the  margin  of  the  hernial 
opening  strangulating  the  foetus  and  hindering  its  advance.  These  obstacles 
must  be  combsited  by  appropriate  measures. 

In  consequence  of  the  fostus  lying  so  far  below  the  pubis,  the  hand  intro- 
duced through  the  os  cannot  feel  it,  even  when  the  whole  length  of  the  arm 
is  inserted ;  in  which  case,  if  the  animal  is  standing,  the  abdomen  may  be 
raised  by  means  of  a  sheet  or  blanket,  so  as  to  bring  the  foetus  within  reach. 
If  the  animal  is  recumbent  and  cannot  rise,  then  it  should  be  placed  on  its 
hack  and  secured  in  that  position,  the  croup  being  raised  by  bundles  of  straw. 
The  tumour  may  then  be  examined  by  external  palpation,  as  well  as  by  rectal 
and  vaginal  exploration,  and  the  position  of  the  foetus  determined. 

As  a  rule,  the  position  is  never  completely  normaL  In  the  most  favourable 
cases,  the  head  is  found  to  be  directed  backwards  and  near  to  the  pubis— some- 
times partly  in  the  pelvis,  with  the  face  upwards  and  slightly  forwards ;  the 
fore  feet  being  more  or  less  doubled  back  against  the  body,  which  lies  deep 
in  the  tumour,  the  buttocks  resting  on  the  mammse  of  the  mother — ^the  foetus 
heing  altogether  in  the  recumbent  female  in  the  position  of  a  sitting  dog. 
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The  state  of  the  borders  of  the  hernial  orifice  should  be  carefally  ascer- 
tained, and  their  rigidity  and  tension,  together  with  the  degree  of  constnction 
they  exercise  on  the  body  of  the  foetus,  noted.  This  important  examination 
should  be  made  before  any  traction  is  exercised  on  the  foDtus  ;  for  on  the  in- 
formation gained  by  it  will  depend  the  choice  of  means  to  effect  delivery. 

With  the  Bitch  uterine  hernia  is  frequently  most  difficult  to  diagnose,  and 
errors  are  far  from  un&equent ;  the  most  common  mistake  is  fixing  on  the 
tumour  as  a  cancerous  mass.  But  mammary  tumours  are  yery  different  to 
that  of  hernia ;  they  are  generally  nodulated,  very  hard,  and  the  skin  is 
closely  adherent  to  them ;  whereas  the  uterine  hernia  has  not  the  fiuctnation 
of  a  kyst  or  abscess,  neither  has  it  the  resistance  of  a  carcinoma,  fibroma,  or 
adenoma,  while  the  skin  covering  it  is  smooth,  supple,  perfectly  natiual, 
vnthout  ulcerations,  discolorations,  and  other  signs  which  mark  the  presence 
of  mammary  enlargements.  The  uterine  tumour  can  also  be  reduced  by  taxis 
or  manipulation,  while  the  fissure  in  the  abdominal  wall  can  be  felt  This, 
together  with  the  fact  that  it  is  only  developed  rapidly  after  impregnation, 
and  without  any  local  or  general  inflammatory  symptoms,  or  disturbance  of 
the  general  health,  should  settle  the  question. 

However,  should  any  doubt  yet  remain,  or  if  it  is  desired  to  ascertain  the 
exact  state  of  affairs,  a  more  careful  examination  will  be  necessary,  it  being 
always  borne  in  remembrance  that  this  hernia  in  the  Bitch  appears  in  different 
regions.  Vaginal  exploration  cannot  be  resorted  to  with  this  animal  because 
of  the  smallness  of  the  pelvis — unless  the  Bitch  is  a  large  one,  and  then  the 
fingers  are  too  short  to  explore  to  any  depth. 

An  external  examination  must,  therefore,  be  relied  upon,  and  this  is  easier 
and  more  certain  than  with  the  larger  creatures.  By  it  the  size  of  the  ab- 
dominal rent  will  be  ascertained,  and  also  whether  the  foetus  can  be  passed 
•  through  it  into  the  abdomen ;  though  this  is  rarely  possible,  owing  to  the 
hernia  occurring  when  the  uterus  was  empty,  and  when  it  could  pass  through 
an  opening  which  will  not  be  sufficient  for  a  foetus  when  fully  developed.^ 

All  manipulatory  operations  on  the  Bitch  should  be  practised  with  as  much 
tact  and  gentleness  as  possible,  as  the  young  are  readily  killed,  while  the 
female^itself  is  very  liable  to  metritis. 

Indications, 

Animals  suffering  from  uterine  hernia  sometimes  bring  forth  their  young 
spontaneously,  and  without  any  bad  results  to  themselves  or  their  progeny ; 
thus  proving  that  the  uterine  contractions  alone  will  expel  the  foetus,  and  that 
the  aid  of  the  abdominal  muscles  is  not  absolutely  necessary.  And  more 
especially  is  this  the  case  with  the  larger  animals.  Leconte  mentions  a  Mare 
whose  career  he  traced  for  five  years,  and  which,  notwithstanding  the  ex- 
istence of  this  condition,  brought  forth  four  living  foals  :  three  without 
assistance,  the  fourth  being  in  a  wrong  position.  Cows  which  had  most  alarm- 
ing hemiae,  have  even  brought  forth  twin  calves  spontaneously. 

But,  as  a  rule,  with  these  larger  uniparous  animals,  parturition  is  always 
more  protracted  and  difficult  than  in  ordinary  circumstances,  and  the  as- 
sistance of  the  veterinary  obstetrist  is  needed  to  effect  delivery ;  and  this, 
after  all,  is  in  some  instances  impossible,  and  the  mother  and  offspring  are 
lost.  This  is  more  particularly  the  case  with  multiparous  animals,  and  espe- 
cially the  Bitch,  in  which  it  is  generally  all  but  impossible  to  reduce  the 
hernia  or  remove  the  foetuses  by  the  natural  passage.  Roll  has,  nevertheless, 
described  the  case  of  a  Bitch  suffering  from  uterine  hernia,  which  brought 
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forth  its  progeny  in  a  natural  manner;  and  Prange,  in  1844,  published  the 
history  of  another  Bitch  that,  unaided,  gave  birth  to  three  puppies  which  had 
been  lodged  in  a  hernia  of  this  kind.  Kopp,  as  we  will  see  presently,  re- 
moved three  puppies  by  gastro-hysterotomy  from  a  uterine  hernia,  which  he 
afterwards  reduced,  when  another  puppy  vroA  born  naturally.  And  Chanel 
reports  that  a  sow  brought  forth  young  after  a  portion  of  one  of  the  uterine 
comua  containing  two  foetuses,  and  which  had  been  hemied,  was  amputated. 

Notwithstanding  these  instances,  however,  the  assistance  of  the  obstetrist 
is  necessary  to  effect  delivery,  for  which  a  careful  excmaination,  as  in  diagnosis, 
will  indicate  the  means. 

Previous  to  parturition,  the  hernia  should  be  supported,  when  possible,  by 
a  truss  or  retaining  bandage,  and  care  should  be  taken  to  prevent  over- 
exertion or  straining. 

With  the  larger  animals,  delivery  by  the  natural  passages  is,  of  course,  the 
chief  object  to  be  attained.  In  certain  cases,  the  simplest  measure,  and  which 
is  sometimes  all  that  is  necessary,  is  to  elevate  the  hernia  by  means  of  a  sheet 
or  blanket  passed  under  it,  and  raised  by  an  assistant  at  each  side  of  the 
animaL  Manipulation  per  vaginam  may  supplement  this  support,  and  in  the 
majority  of  such  cases  may  even  be  absolutely  necessary  to  complete  delivery. 

In  other  instances,  however,  the  foetus  cannot  be  removed  from  the  hernial 
sac  without  placing  the  female  in  a  recumbent  posture.  Either  lateral  or  dorsal 
decubitus  may  be  resorted  to,  according  to  circumstances  ;  but  the  preference 
is  usually  given  to  the  latter  position ;  though  when  lateral  decubitus  is  tried, 
the  animal  should  be  placed  on  the  side  opposite^to  that  in  which  the  hernia 
exists. 

In  the  dorsal  position,  the  weight  of  the  foetus  and  uterus  is  removed  from 
the  floor  of  the  abdomen ;  consequently,  the  abdominal  muscles  are  relaxed, 
and  the  borders  of  the  hernial  opening  are  not  so  tense  ;  while  the  uterus  and 
its  contents,  by  their  own  weight,  have  a  tendency  to  escape  from  the  hernia 
and  faU  into  the  abdomen ;  at  the  same  time  the  foetus  is  more  accessible  to 
the  hand  of  the  obstetrist. 

Should  the  os  be  contracted,  it  must  then  be  dilated  by  the  hand  ;  if  the 
membranes  are  intact,  they  are  to  be  ruptured ;  should  the  foetus  make  an 
unfavourable  presentation,  which  is  not  very  frequent  in  these  cases,  this  can 
be  rectified ;  and  if  the  creature  is  dead,  which  is  nearly  always  the  case  when 
assistance  has  not  been  rendered  sufficiently  early,  and  the  membranes  are 
ruptured,  it  can  be  all  the  more  easily  removed. 

When  the  foetus  presents  anteriorly  and  the  head  can  be  seized,  this  should 
he  brought  into  the  pelvic  inlet,  and  cords  attached  to  the  lower  jaw,  or 
Schaack's  head-collar  forceps  (to  be  hereafter  described)  may  be  employed ; 
then  having  secured  the  head,  the  fore  limbs  are  sought  for,  and  brought  into 
the  passage  one  after  the  other,  where  they  are  also  secured  by  cords  around 
the  pasterns.  Sometimes  these  limbs  cannot  be  found,  owing  to  their  being 
bent  back  against  the  body  of  the  foetus,  and  this  will  certainly  render 
delivery  more  difficult. 

Should  the  foetus  present  posteriorly,  the  case  is  more  unfavourable;  though 
if  the  hind  limbs  can  be  found  and  brought  into  the  vagina,  then  delivery 
Jnay  soon  be  effected  if  there  are  no  other  complications. 

Cords  being  fastened  to  the  pasterns,  sufficient  and  well  directed  traction 
should  be  employed  on  them,  the  hand  of  the  operator  remaining  in  the 
pelvis  if  necessary,  in  order  to  guide  the  passage  of  the  foetus.  Saint-Cyr 
suggests  that  an  intelligent  assistant  may  at  the  same  time  be  directed  to  make 
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methodical  pressure  on  the  hernia,  in  order  to  complete  its  reduction,  which 
is  effected  when  the  contents  of  the  hernia  are  returned  to  the  abdomen. 

At  times  this  reduction  is  easy,  and  at  other  times  it  is  extremely  difficult 
In  the  latter  instances,  all  the  more  care  is  necessary  that  the  external  mani- 
pulations are  not  too  forcible,  if  it  is  desired  to  have  a  living  foetus.  Should 
the  resistance  prove  greater  than  the  means  which  may  safely  be  employed 
to  overcome  it,  then  a  surgical  operation  must  be  determined  on.  When 
the  muscles  of  the  abdomen  prove  an  obstacle  to  the  escape  of  the  foetus  from 
the  hernial  sac,  and  produce  a  kind  of  strangulation,  an  incision  may  be 
made  through  them  in  the  most  convenient  part,  as  in  the  operation  for 
strangulated  hernia  of  the  intestine. 

In  other  cases  the  Csesarean  operation  may  have  to  be  resorted  to,  and 
speedily,  if  the  mother  or  progeny,  or  even  both,  are  to  be  saved.  Eecouise 
to  this  formidable  measure  will  only  be  had  in  particular  instances  :  as  whea 
the  mother  or  foetus  are  valuable,  and  other  means  have  failed  or  are  not 
likely  to  succeed. 

And  in  uterine  hernia  this  operation  is  undertaken  in  far  more  favourable- 
conditions  than  in  some  other  circumstances  which  necessitate  its  adoption. 
In  this  accident  only  the  skin,  and  perhaps  also  occasionally  the  tunica  abd(h 
minalis,  has  to  be  cut  through  to  expose  the  uterus,  which  has  not  to  b& 
sought  for  among  the  mass  of  intestines  and  laboriously  withdrawn  from  their 
midst ;  indeed,  it  generally  occupies  the  whole  of  the  hernial  tumour,  and  so 
closely,  that  there  is  no  danger  of  the  intestines  escaping  during  the  operation. 
A  simple  incision — no  larger  than  is  necessary — through  the  organ,  a  larger 
one  through  the  foetal  membranes,  and  the  prompt  extraction  of  the  fcstus 
therefrom,  pretty  nearly  complete  the  task. 

If  the  Csesarean  operation  is  timeously  resorted  to,  the  chances  are  greatly 
in  favour  of  delivering  a  living  foetus;  with  the  Cow,  as  Saint-Cyr  has  stated,  a 
living  and  perfectly  viable  calf  ia  almost  certain  to  be  obtain^,  even  a  long 
time  after  labour  is  commenced  and  the  "  water- bag"  has  ruptured.  And  even 
with  the  Mare  it  is  not  at  aU  impossible  to  rescue  a  living  foal,  if  the  opera- 
tion is  resorted  to  before  rupture  of  the  membranes. 

The  chances  in  favour  of  the  mother  are,  of  course,  fewer  than  with  the 
foetus  j  for  under  the  most  favourable  conditions,  after  removal  of  the  progeny, 
there  will  still  remain  the  great  hernial  sac,  which  it  will  be  most  difficult  to 
keep  the  intestines  from  occupying,  and  still  more  difficult  to  cure  in  a  radi- 
cal manner  :  judicious  trussing  and  bandaging  being  nearly  all  that  can  be 
done  to  palliate  the  effects  of  the  accident. 

All  these  considerations  should,  of  course,  be  duly  estimated  by  the 
veterinary  surgeon  in  undertaking  the  treatment  of  such  a  case ;  and  it  is 
scarcely  necessary  to  say  that,  with  the  Cow  more  especially,  the  butcher  wiU 
frequently  have  to  be  called  in  when  the  question  of  risk  and  expense  has 
been  fairly  discussed. 

It  need  hardly  be  pointed  out  that  it  is  generally  very  injudicious  to  at- 
tempt to  breed  from  an  animal  affected  with  hysterocele,  or  an  abdominal 
hernia  of  any  description,  notwithstanding  the  fact  that  this  condition  may 
not  militate  against  gestation  and  parturition  in  every  case. 

With  the  smaller  animals,  and  especially  the  Bitch,  the  Csesarean  operation 
has  usually  to  be  resorted  to  for  various  reasons,  the  chief  of  which  are  the 
small  size  of  the  creature,  the  difficulty  in  reaching  the  foetus  or  foetuses  and 
extracting  them  by  the  natural  passages,  as  well  as  the  irreducible  nature  of 
the  hernia,  which  is  often  extremely  constricted  at  the  neck,  and  attempts  at 
reduction  are  often  followed  by  death.     Besides,  the  Bitch  withstands  very 
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8erioi2B  operations  in  the  abdominal  region  better  abnost  than  any  other 
animal,  the  entire  uterus  having  been  frequently  removed  by  abdominal 
section  without  a  fatal  termination.  In  this  animal  the  operation  is  also 
veiy  simple,  and  demands  only  ordinary  care  and  manipulative  skilL 

Everything  is  therefore  in  favour  of  gastro-hysterotomy  in  the  uterine 
hernia  of  the  pregnant  Bitch ;  but  in  order  to  ensure  whatever  success  may 
be  possible,  it  must  be  performed  early,  and  before  serious  injury  has  been 
done  by  attempts  at  reduction  or  delivery  in  other  ways.  It  has  been  argued 
that  it  might  be  preferable  to  open  the  sac,  divide  the  constriction  which 
prevents  reduction,  and  return  the  gravid  uterus  to  the  abdomen,  when  deli* 
very  might  be  effected  in  a  natural  and  spontaneous  manner.  And  it  haa- 
heen  shown  that  this  mode  of  operating  is  rational  and  possible,  and  may  be 
followed  by  success  should  there  be  no  adhesions  between  the  misplaced 
uterine  comu  and  the  hernial  pouch.  The  experience  gained  in  such  cases,, 
however,  does  not  testify  very  markedly  in  favour  of  this  procedure,  and  the 
evidence  is  certainly  in  favour  of  the  Csesarean  operation,  and  particularly 
when  adhesions  exist. 

The  dangers  to  be  apprehended  from  gastro-hysterotomy  are  inflammation  and 
strangulation  of  the  imprisoned  comu  and  of  the  uterus,  which  at  this  time 
is  so  vascular,  impressionable,  and  particularly  susceptible  to  the  influence  of 
the  air  on  its  internal  surfieu^.  To  avert  these  dangers,  it  has  been  proposed 
to  remove  the  uterine  horn  altogether ;  and  we  are  certainly  of  opinion  that, 
in  certain  cases,  the  proposal  is  worthy  of  a  trial. 

We  will  describe  the  Caesarean  operation  in  another  place. 

At  a  recent  meeting  of  the  Medical  Society  of  Strasburg,  M.  Kopp  {Oazeite  MSdt- 
caie  de  Stra^^ttrg,  1875,)  exhibited  the  uterus  and  its  appendages  belonging  to  a  Bitch 
upon  which  he  had  operated  in  order  to  extract  a  foetus  which  was  lodged  in  one  of  tho 
uterine  cnmua.  The  animal  had  been  restless  for  some  twenty-four  hours  when  Kopp 
WBB  called  in  to  examine  it ;  he  found  every  indication  of  approaching  parturition, 
bat  notirithBtanding  these,  and  the  considerable  volume  of  the  abdomen,  the  os  uteri 
was  almost  closed — a  circumstance  which  decided  him  to  wait.  During  the  night  the 
Bitch  gave  birth  to  a  dead  puppy,  and  on  the  following  day  the  diminished  distention 
of  the  abdomen  enabled  him  to  discover,  beneath  the  skin,  the  presence  of  three 
foetuses.  On  inquiry,  he  ascertained  that  for  some  time  the  animal  had  been  suffering 
from  an  inguinal  hernia  on  the  left  side,  and  this  information  led  him  to  adopt  active 
measures.  The  skin  was  incised  over  the  isolated  hernial  sac,  as  far  as  the  inguinal 
canal ;  then,  after  largely  opening  the  tumour,  as  well  as  the  uterine  comu  it  con- 
tained, he  was  able  to  remove!  the  three  dead  foetuses  and  their  membranes.  The 
prolapsed  uterine  portion  having  been  carefully  cleansed,  was  closed  by  suture  and 
letumed  to  the  abdominal  cavity,  and  a  strong  ligature  placed  round  the  sac.  The 
inguinal  canal  had  been  widely  incised  ;  but  notwithstanding  this,  the  reduction  of 
the  uterus  and  its  annexes  offered  some  difficulties,  in  consequence  of  the  great  mass 
of  fat  in  and  ixpon  the  broad  ligaments  surrounding  them.  Everything  appeared  to 
be  going  on  favourably  until  the  ninth  day,  when  the  animal  suddenly  succumbed. 
Death  was  attributed  to  purulent  absorption,  produced  through  the  agency  of  a  small 
abscess  on  the  broad  ligament,  which  had  been  abraded  during  the  operation  of  reduc- 
tion. There  were  no  ^aces  of  metro-peritonitis,  and  the  wound  in  the  uterus,  as  well 
as  in  that  portion  of  the  sac  which  had  been  ligatured,  was  cicatrisinc  most  satisfac- 
torily. According  to  Kopp,  this  was  an  instance  of  intra  and  extra-aodominal  preg- 
aancy  at  the  same  time ;  and  in  proof  of  this,  he  pointed  to  the  narrowness  oi  the 
inguioa]  canal,  and  the  presence  of  the  uterine  hernia  previous  to  impregnation. 

Three  of  the  foetuses  were  developed  in  the  comual  hernia,  and  the  fourth  in  the 
body  of  the  uterus. 

Pathological  Anatomy. 

The  pathological  anatomy  of  uterine  hernia  is  not  without  interest  to  the 
obstetriat ;  and  as  it  has  been  studied  in  animals  which  have  died  during 


280  MATERNAL  DTSTOKIA. 

attempts  at  parturitioD,  or  have  beea  slaughteied  after  that  act,  the  evidence 
is  as  plentiful  as  it  is  reliable. 

According  to  Saint-Cyr,  the  chief  and  essential  lesion  is  of  coarse  to  be 
found  in  the  abdominal  parietes.  The  fleshy  or  tendinous  fibres  of  the  oblique 
muscles  may  be  merely  separated,  especially  at  the  commencement ;  though 
most  frequently  some  of  them  are  ruptured.  The  great  rectus  muscle  always 
shows  a  solution  of  continuity,  the  rupture  being  sometimes  as  dean  and 
sharp  as  if  it  had  been  made  by  a  knife ;  though  at  other  times  it  is  insular 
and  lacerated.  In  every  case  there  results  a  variable-sized  opening,  more  or 
less  circular,  oval,  or  triangular,  its  larger  diameter  corresponding  to  the  axis 
of  the  animal's  body;  Eodet  has  seen  an  opening  of  this  kind  measure  neady 
twenty  inches. 

The  seat  of  the  rupture  varies ;  sometimes  the  rectus  muscle  is  perforated  at 
its  pubic  insertion,  as  Favre  has  seen  it ;  in  other  cases  it  is  elsewhere,  but  in 
every  instance  it  is  inferior,  posterior  to  the  umbilicus,  and  to  the  hght  or 
left  of  the  linea  alba.  The  latter  structure  is  at  first  never  involved ;  but 
when  the  hernia  increases  largely  in  size,  it  may  in  its  turn  give  way ;  so  long 
as  it  remains  intact  it  forms  a  kind  of  cord  extending  Scorn  the  pubis  to 
the  sternum,  and  by  partially  dividing  the  tumour,  gives  it  a  bi-lobolar 
appearance. 

In  a  few  cases  the  tunica  ahdominalis  resists  the  strain  imposed  on  it,  being 
only  extended,  and  in  this  way  the  hernia  has  another  covering,  in  addition 
to  the  skin  ;  but  in  many  instances  it  tears  like  the  muscles.  Delplanque 
has  shown  that  the  peritoneum  may  escape  rupture,  stretch  and,  accompany- 
ing the  descending  viscera,  constitute  a  serous  tunic  to  the  hernia  ;  most  fire- 
quently,  however,  it  gives  way,  the  uterus  passes  through  it,  and  then  there 
is  no  hernial  sac. 

In  a  recent^  hernia,  the  connective  tissue  surrounding  it  is  greatly  eochy- 
mosed  and  infiltrated,  and  the  muscular  fibres  broken-up  and  separated ;  the 
tendinous  fibres  are  also  separated  and  torn,  and  numerous  red  and  partly 
discolorised  blood-clots  lie  among  their  interstices.  At  a  later  period  no 
extravasated  blood  is  found  between  the  skin  and  the  uterus,  but  the  parts 
are  uniformly  red ;  and,  later  still,  attempts  at  repair  are  evidenced  by  cica- 
trisation of  the  borders  of  the  rupture,  which  have  then  a  rounded,  thickened, 
and  fibro-tendinous  aspect,  and  are  dense  and  resisting.  The  connective  tissue 
beneath  the  skin  is  condensed  into  a  kind  of  smooth  membrane,  continuous 
with  the  margin  of  the  rent,  and  forms  a  second  tunic  to  the  hernia. 

Before  parturition  the  hernia  is  occupied  exclusively,  or  nearly  so,  by  the 
gravid  uterus,  which  is  wholly  or  in  part  lodged  in  this  accidental  divertica- 
lum.  After  delivery,  however,  the  uterus  often,  though  not  always,  ascends 
into  the  abdominal  cavity ;  but  whether  it  does  so  or  not,  other  viscera — such 
as  the  rumen  with  the  Cow,  and  the  colon  and  small  intestine  with  the  Mare 
— find  their  way  into  the  pouch  ;  Eodet  has  even  found  the  uterus  and  the 
entire  intestinal  mass  included  in  it. 

Deviation  op  the  Uterus. 

By  the  term  deviation,  when  applied  to  the  uterus,  is  meant  a  change  in 
the  direction  of  the  organ,  by  which  the  cervix  and  os  no  longer  correspond 
to  the  axis  of  the  vagina.  This  change  of  direction  in  the  vaginal  opening 
of  the  uterus  may  be  productive  of  more  or  less  difficulty  in  parturition. 

Changes  in  the  position  of  the  uterus  are  somewhat  common  in  woman, 
whose  vertical  uterus  may  easily  deviate  in  any  direction,  producing  those 
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flexions  and  veisions  whicli  not  unfrequently  offer  serious  obstacles  to  delivery. 
With  quadrupeds,  however,  in  which  the  uterus  is  horizontal,  the  veterinary 
ohetetrist  has  but  to  deal  with  one  kind  of  deviation  of  the  uterus,  the  only 
one  possible — that  of  inferior  opHquUy^  which  appears  to  be  extremely  rare, 
and  corresponds  to  the  anteversion  of  the  human  female. 

According  to  Schaack  and  Garreau,  who  have  more  particularly  studied  it, 
this  change  of  position  may,  in  certain  circumstances,  become  a  very  serious 
cause  of  dystokia. 

The  accident  has,  up  to  the  present  time,  only  been  observed  in  the  Cow  ; 
and  this  circumstance  is  believed  to  be  explained  by  an  interesting  feature 
in  the  anatomy  of  this  animal,  which  has  been  recently  brought  under  notice 
by  Professor  Goubaux,  of  the  Alfort  Veterinary  SchooL 

It  would  appear  that,  in  bovines,  the  abdominal  muscles  are  not  attached  to 
the  anterior  border  of  the  pubis  as  in  solipeds,  but  are  inserted  into  a  thick 
ligament  found  at  the  external  and  inferior  part  of  the  pubic  bones,  and 
which  strengthens  the  symphysis  pubis.  It  consequently  happens  that,  at 
this  border  of  these  bones,  the  floor  of  the  abdomen  is  on  a  lower  plane  than 
that  of  the  pelvic  cavity ;  so  that  there  is  a  kind  of  step  between  the  two 
cavities,  the  height  of  which  varies  in  different  animals,  but  has  been  found 
to  he  as  much  as  three,  four,  and  even  five  inches.  Dissection  has  demon- 
strated that  the  peritoneum  lining  the  lower  surface  of  the  abdominal  cavity, 
on  arriving  at  the  pubis  ascends  this  step,  in  covering  it  like  a  carpet,  to  line 
the  upper  surface  of  the  pubic  bones  and  the  pelvic  cavity. 

From  this  anatomical  peculiarity,  it  may  happen  that  the  fundus  of  the 
gravid  uterus,  instead  of  being  directed  forward,  will  incline  directly  down- 
wards and  lie  on  this  pelvic  step,  not  passing  beyond  the  umbilicus,  behind 
which  it  may  even  rest  sometimes.  At  the  same  time,  and  as  a  consequence 
of  this  arrangement,  the  other  end — the  cervix — is  tilted  upwards  in  the 
direction  of  the  sacro-vertebral  angle,  and  it  may  even  compress  the  rectum 
against  that  part  It  will  be  obvious  that,  through  this  great  deviation  in 
the  direction  of  the  cervix,  the  os  no  longer  corresponds  to  the  axis  of  the 
vagina,  the  canal  following^  of  course,  the  same  oblique  ascending  line  as  the 
cervix.  Such  an  alteration  in  the  position  of  the  uterus  entails  a  similar 
change  in  the  attitude  of  the  foetus,  which,  instead  of  being  placed  almost 
horizontally,  is  now  more  or  less  vertical — the  head  towards  the  sacrum,  and 
the  buttocks  resting  on  the  pubic  step. 

During  parturition,  as  Saint-Cyr  points  out,  we  may  easily  understand  how 
afiOurs  are  changed  with  regard  to  the  performance  of  this  act.  The  uterine 
contractions  are  no  longer  directed  towards  the  cervix ;  the  os  only  dilates 
slowly  or  not  at  all,  according  to  the  degree  of  uterine  obliquity ;  the  animal 
is  exhausted  with  ineffectual  attempts  to  expel  the  foetus ;  and  if  assistance 
is  not  rendered,  it  may  succumb  without  being  delivered,  or  the  uterus  may 
rapture.  Garreau  has  observed  that  labour  may  be  suspended  altogether ; 
the  foetus  dies,  becomes  mummified,  and  is  retained  for  perhaps  a  very  long 
time. 

Diagnosis, 

The  diagnosis  of  this  deviation  does  not  appear  to  be  attended  with  much 
difficulty.  The  long  duration  of  labour,  and  the  inutility  of  the  expulsive 
efforts,  prove  that  some  obstacle  to  delivery  must  be  present.  Consequently, 
vaginal  exploration  is  resorted  to,  and  when  the  huid  is  passed  into  ^that 
canal  it  reaches  a  kind  of  imperforate  culrdt-^ac,  at  the  bottom  of  which  is  a 
^rge  round  tumour  into  which  no  opening  can  be  found.     This  tumour  is 
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life  of  the  parent.  And  with  the  Mare  there  should  be  no  hesitation  in  this 
direction,  when  a  careful  examination  has  proved  delivery  of  the  living  or 
entire  foetus  to  be  impossible ;  and  particularly  when  we  remember  that  the 
young  creature  soon  perishes. 

With  the  Cow,  however,  the  case  is  somewhat  different,  as  when  deliTery 
is  unsuccessful  this  animal  may  be  killed  and  utilised  as  food.  Embryotomy 
is,  nevertheless,  often  resorted  to  before  the  case  is  considered  hopeless ;  and 
not  at  all  unfrequently  with  good  results,  so  far  as  the  Cow  is  concerned. 

We  bhall  treat  of  embryotomy  hereafter ;  but  it  may  be  useful  to  mention 
here  that,  in  an  anterior  presentation,  removal  of  one  or  both  of  the  fore 
limbs  at  the  scapula  of  the  foetus,  will  often  allow  the  remaining  portions  to 
be  removed  by  tractioiL  .  With  a  posterior  presentation,  excision  of  one  hind 
leg  is  frequently  sufficient  to  permit  the  body  of  the  foetus  to  be  drawn 
through  the  passage. 

5.  Establish  an  Artificial  Passage  for  the  F<etus. — ^When  all  the 
preceding  means  have  been  recognised  as  impracticable  or  too  dangerous, 
there  yet  remains  another,  which,  though  it  may  place  the  life  of  the  mother 
in  great  jeopardy,  and  should  be  considered  only  as  a  last  and  a  most  serious 
expedient,  may  be  resorted  to :  this  is  the  Csesarean  section,  or  gastro-hysteio- 
tomy — an  operation  to  be  described  hereafter.  It  may  duly  be  noted  in  this 
place,  that  a  formidable  operation,  such  as  this  is,  should  be  resorted  to  early, 
and  before  the  female  is  much  exhausted  by  inefficacious  manipulations  and 
impotent  labour  paius. 


CHAPTER  IL 

Dystokia  by  Displacement  or  Changed  Belations  of  the 

IJteniB. 

Delivery  may  be  rendered  difficult  by  displacement  or  altered  relations  of 
the  organ  containing  the  foDtus — the  uterus,  either  from  hernia  of  that  organ 
through  a  natural  or  accidental  opening  in  the  abdominal  parietes  ;  from  de- 
viations  in  the  direction  of  the  uterus,  whereby  the  os  is  no  longer  in  the  axis 
of  the  pelvis ;  and  torsion  of  the  organ,  which  is  due  to  its  having  made 
a  revolution  or  become  twisted  on  its  own  axis — a  singular  displacement 
that  well  merits  attention. 

Hernia  of  the  Uterus — Hysterocele. 

Every  description  of  ventral  hernia  may  be  viewed  as  more  or  less  tending 
to  dystokia,  from  the  important  share  the  abdominal  muscles  assume  in  the  act 
of  parturition ;  and  when  there  is  a  tendency  to  hernia  of  any  of  the  c/gans 
in  this  cavity,  or  when  a  hernia  really  exists,  this  is  likely  to  be  incr^sed 
during  labour,  and  may  complicate  delivery.  But  the  case  is  generally  all 
the  more  serious  if  the  displaced  organ  is  the  gravid  uterus  itsell 

Hernia  of  the  uterus  is  certainly  not  a  very  common  accident ;  neverthe- 
less, it  is  far  from  being  rare,  if  we  are  to  judge  by  the  instances  recorded  in 
veterinary  literature,  and  it  has  been  observed  in  the  Mare,  Cow,  Sheep, 
Sow,  Goat,  and  Bitch — in  all  the  more  important  domesticated  animals,  in 
fact,  and  has  often  proved  a  very  serious  obstacle  to  parturition. 
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Origin  and  Symptoms  in  Uniparous  Animals. 
The  sympUmts  and  other  features  of  Ihia  aceidect  rather  differ  \a  uniparous 
and  multiparous  animals.  In  such  nnipaioua  creatures  aa  the  ^lare  and  Cow, 
hernia  of  the  uterus  is  generally  not  observed  until  pregnancy  is  pretty  well 
adTanced — towards  the  eighth  or  ninth  month,  or  even  later  in  the  Mare,  and 
the  eeventh  or  eighth  month  in  the  Cow.  This  delay  is  evidently  due  to  the 
circumstance,  that  in  the  non-pregnant  animal  the  uterus  is  sniall,  and  closely 
fixed  by  its  ligaments  to  the  aub-lumbar  region  ;  so  that  if  there  is  a  breach 
in  the  abdominal  walls,  it  is  either  the  intestine  or  omentum  which  passes 
throiigb  it  When,  however,  pregnancy  is  advanced,  the  great  size  of  the 
organ,  together  with  its  weight,  brings  it  in  contact  with  the  parietes  of  the 
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A  B,  Heniiftl  Tomour ;  C,  Teat  nrricd  dam  by  the  Tumour. 

peritoneal  cavity,  and  if  there  happens  to  he  a  weak  part  or  a  rupture,  how- 
ever aUght,  the  heavy  uterus  gradually  forces  itself  through,  and  ■ataj  in  time 
escape  aJtogethet  from  the  abdomen,  along  with  other  viscera. 

It  would  appear  that  laceration  of  the  abdominal  walls  may  occur  in  other 
^ayg  than  through  extJirnal  traumatic  influences,  or  any  appreciable  occasional 
cause;  and  it  would  also  appear  that,  in  some  animals,  there  is  a  kind  of 
piedispoeing  relaxation  oi  aoftenii^  of  the  abdominal  muscles,  which  leads 
to  their  being  unable  to  support  the  gradually  increasing  strain  thrown  upon 
them  by  the  heavy  uterus,  and  its  oftentimes  very  lively  and  eneigetic  in- 
Dute.  The  muscles  are  stretched  and  attenuated,  their  hbres  are  eeparated 
and  some  of  them  may  rupture,  and  in  this  way  is  formed  a  rent  which 
giadoally  enlarges  from  the  increasing  pressure.  Then  a  tumour  appears 
externally  and  towards  the  lower  part  of  the  abdomen,  though  always  a  little 
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to  one  side — usually  the  left  in  the  Mare,  the  right  in  the  Cow»  and  not  im- 
frequently  in  front  of  the  puhis  in  the  mammary  region.  This  tnmooi, 
when  first  noticed,  is  about  the  size  of  a  child's  head,  and  not  clearly  de- 
fined ;  but  it  rapidly  enlarges^  and  in  a  few  days  may  acquire  prodigious 
dimensions :  descending  as  low  as  the  hocks,  or  even  nearly  to  the  gTonnd, 
pushing  the  mammae  to  one  side  or  carrying  them  with  it,  and  extending 
almost  as  far  forward  as  the  sternum,  giving  to  the  abdomen  a  singular 
appearance  (Fig.  67). 

These  extraordinary  hemise  are  most  frequently  witnessed  in  Cows,  though 
several  veterinarians — among  others,  Lecoq,  Einz,  Leconte,  Serres,  Lafosse 
— have  seen  them  in  Itlares.  In  very  many  instances  they  are  due  to  violent 
efforts,  kicks,  blows,  and  other  external  injuries. 

When  the  hernia  is  recent,  and  especially  if  it  occurs  in  the  mammaiy 
region,  it  is  generally  surrounded  by  a  considerable  oedematous  swelling.  This 
swelling  disappears  after  parturition,  though  the  hernial  tumour  itself  does 
not  diminish  in  volume,  the  digestive  organs  having  occupied  the  space  pre- 
viously held  by  the  foetus.  Then  the  animal  has  a  still  more  singular  appear- 
ance, perhaps;  for  owing  to  this  emptying  of  the  abdominal  cavity,  the 
belly  is  wonderfully  retracted  and  the  flaiiks  are  so  drawn  together  that  the 
fingers  may  be  made  to  touch  through  them  on  each  side. 

Eefore  parturition,  palpation  of  the  tumour  enables  the  foetus  to  be  dis- 
tinguished[,  the  head,  limbs,  and  body  being  felt,  while  its  movements  are 
perceptible  to  the  eye  or  hand. 

Afi  a  rule,  and  contrary  to  what  might  be  surmised,  this  uterine  hernia 
does  not  appear  to  cause  any  loss  of  condition  or  inconvenience  except  in 
progression,  which  it  interferes  with,  and  causes  the  animal  to  move  with 
its  hind  legs  wide  apart  Aptitude  for  labour  is  also  somewhat  impaired, 
as  may  be  imagined. 

Origin  and  Symptoms  in  Midtiparom  Animals. 

As  has  been  mentioned,  uterine  hernia  is  observed  in  multiparous  animals, 
but  its  manner  of  production,  according  to  Saint-Cyr,  would  appear  to  be 
different  to  what  it  is  in  uniparous  creatures,  this  taking  place  in  the  intenral 
between  gestations.  The  length  and  mobility  of  the  cornua  in  such  an 
animal  as  the  Bitch,  together  with  their  close  proximity  to  the  abdominal  walls, 
sufficiently  explain  how  they  may  x>as8  into  an  opening  in  these.  There  is 
formed,  at  first,  a  small  tumour,  the  size  of  a  pigeon's  or  hen's  egg ;  this 
tumour  is  soft,  indolent,  more  or  less  easily  reduced,  and  which,  attracting 
perhaps  little  or  no  attention  while  the  animal  is  unimpregnated,  remains 
stationary.  After  impregnation,  however,  it  daily  acquires  larger  dimen- 
sions ;  one  or  more  ovules  have  descended  into  the  hernied  portion,  localised 
themselves  there,  and  become  developed  into  foetuses  without  the  Bitch 
showing  much,  if  any,  disturbance. 

The  usual  seat  of  the  hernia  is  in  the  mammary  region,  to  the  right  or  left 
of  the  linea  aibay  though  it  may  be  also  inguinal,  or  even  vulvular.  An  ex- 
ample of  inguinal  uterine  hernia  will  be  given  hereafter ;  we  will  now  briefly 
allude  to  a  case  of  vulvular  uterine  hernia  described  by  Eainard.  In  this 
instance,  the  uterus,  which  had  been  apparently  carried  through  the  inguinal 
ring,  was  pushed  backwards  through  the  connective  tissue,  and  appeared  as 
a  tumour  at  the  vulva.  The  owner  of  the  animal,  not  knowing  what  the 
swelling  contained,  opened  it  by  means  of  a  penknife ;  in  this  way  there 
was  formed  a  fistulous  wound  from  which  a  viscid  fluid  escaped.     Kainaxd 
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incised  this  ^tula,  and  found  beneath,  the  skin  a  second  membrane  haying 
some  analogy  to  it,  and  which  afterwards  proved  to  be  the  uterus ;  to  the 
imier  face  of  this  there  adhered  a  reddish-brown  vascular  network,  which 
was  the  placenta,  and  which  was  easily  detached  by  the  finger,  and  within 
it  appeared  a  transparent  bladder — the  amnion — already  slightly  perforated, 
and  looking  like  the  envelope  of  a  kyst.  Having  opened  this,  there  escaped 
a  quantity  of  fluid,  and  a  foetus  apparently  three  or  four  weeks  old.  The 
Bitch  died  next  day. 

When  the  hernia  occurs  in  the  abdominal  region,  it  usually  appears  as  an 
indolent  tumour,  the  skin  covering  it  being  destitute  of  redness  and  not 
attenuated  in  any  way;  the  tumour  itself  being  soft  and  fluctuating  at 
different  points  where  the  liquor  amnii  is,  but  Arm  and  resisting  at  others 
where  the  foetus  chsmces  to  be. 

It  may  be  noted  here,  that  we  may  have  other  hemiae  of  the  uterus 
than  ventraL  For  instance,  Gell6  describes  a  case  of  hernia  of  one  of  the 
nterine  comoa,  which  contained  a  calf,  and  which  had  passed  through  a 
rent  in  the  mesentery.  And  Eainard  has  observed  several  cases  of  this 
kind  in  the  Bitch. 

Diagnosis. 

The  diagnosis  of  uterine  hernia  in  the  larger  animals  is  not  diflicult  in 
the  great  majority  of  instances,  and  especially  if  labour  has  commenced. 
In  the  first  place,  it  is  usually  known  to  the  owner  that  the  animal  is 
pregnant ;  and  in  the  second  place,  if  parturition  has  begun  there  can 
scarcely  be  any  mistake  made  as  to  the  nature  of  the  expulsive  efforts. 
Besides,  there  is  the  abdominal  tumour  with  its  peculiar  characteristics, 
and  by  manipulating  which  the  foetus  can  be  detected.  It  will  also  be 
discovere4  ^^^  ^^  tumour  does  not  adhere  to  the  abdominal  parietes,  and 
that  it  may  be  reduced  by  taxis. 

Bat  it  may  be  necessary  to  ascertain  the  presentation  and  position  of  the 
foetus,  and  if  it  cannot  be  born,  what  the  nature  of  the  obstacle  is  which  pre- 
vents delivery.  In  such  a  case  vaginal  exploration  must  be  resorted  to  ;  and 
from  it  we  may  learn  that  the  os  is  not  dilated  from  one  of  several  causes  to 
be  hereafter  discussed  ;  or  the  non-dilatation  may  be  due  to  the  uterine  con- 
tractions not  pressing  the  foetal  mass  directly  against  the  cervix,  in  conse- 
quence of  the  altered  direction  of  the  uterus,  or  the  margin  of  the  hernial 
opening  strangulating  the  foetus  and  hindering  its  advance.  These  obstacles 
most  be  combated  by  appropriate  measures. 

In  consequence  of  the  foetus  lying  so  far  below  the  pubis,  tho  hand  intro- 
duced through  the  os  cannot  feel  it,  even  when  the  whole  length  of  the  arm 
is  inserted  ;  in  which  case,  if  the  animal  is  standing,  the  abdomen  may  be 
raised  by  means  of  a  sheet  or  blanket,  so  as  to  bring  the  foetus  within  reach. 
If  the  animal  is  recumbent  and  cannot  rise,  then  it  should  be  placed  on  its 
hack  and  secured  in  that  position,  the  croup  being  raised  by  bundles  of  straw. 
The  tumour  may  then  be  examined  by  external  palpation,  as  well  as  by  rectal 
and  vaginal  exploration,  and  the  position  of  the  foetus  determined. 

As  a  rule,  the  position  is  never  completely  normal.  In  the  most  favourable 
cases,  the  head  is  found  to  be  directed  backwards  and  near  to  the  pubis— some- 
times partly  in  the  pelvis,  with  the  feice  upwards  and  slightly  forwards ;  the 
fore  feet  being  more  or  less  doubled  back  against  the  body,  which  lies  deep 
in  the  tumour,  the  buttocks  resting  on  the  mammae  of  the  mother — the  foetus 
being  altogether  in  the  recumbent  female  in  the  position  of  a  sitting  dog. 
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muscles  of  the  abdomen  and  the  fascia  lata,  producing  great  external  defoi- 
mity,  no  great  effect  can  be  produced  on  the  act  of  parturition,  as  this  pait 
has  nothing  to  do  with  the  pelvic  cavity.  But  when  the  whole  of  one  side 
of  the  haunch  is  lower  that  the  other,  delivery  is  then  undoubtedly  interfeied 
with,  and  perhaps  to  a  most  serious  extent ;  inasmuch  as  some  one  of  the 
parts  which  concur  in  forming  the  pelvic  cavity  is  implicated  in  the  fracture, 
and  consequently  the  extemd  deformity  corresponds  to  an  internal  diminu- 
tion and  irregularity  in  its  diameters,  from  displaced  fragments  of  bone,  over- 
lapping of  fractured  ends,  the  approach  of  the  sacrum  to  the  pubis,  and 
consequent  lessening  of  the  inlet  of  this  cavity,  as  well  as  to  the  more  or 
less  voluminous  deposit  of  bone  around  the  fractured  portions.  Many  casesi 
are  on  record  of  difficulty  in  parturition  from  this  deformity. 

Gohier  {Menu  sur  la  Chirurgie  et  la  Med,  VetSrinaire)  mentions  a  Ewe  which  vu 
brought  to  him,  and  which  for  twelve  hours  had  been  making  ineffectual  attempts  to- 
give  birth  ;  the  cause  of  delay  appeared  to  be  narrowness  of  the  pelvis.  Traction  on 
the  fore  limbs  of  the  foetus  onlv  resulted  in  tearing  them  away  from  the  thorax. 
Delivery  being  impossible  by  the  natural  way,  Gohier  performed  the  abdominal 
Gaesarean  operation,  but  the  animal  died  next  day.  On  examination,  it  was  dis- 
covered that  the  pelvis  was  veiy  narrow  and  irregular,  in  consec^uence  of  an  old  frac- 
ture of  the  ilium.  The  coxa  of  that  side  was  at  least  half  an  mch  shorter  than  the 
other  from  the  cotyloid  cavity  to  the  sacrum,  which  gave  a  very  marked  obUquity  to 
this  part ;  and  it  was  this,  as  well  as  the  slight  exostosis  protruding  there,  which  pre- 
vented the  top  of  the  lamb's  head  from  passing  through. 

Ghretien  {Journal  Prat,  de  MSd,  VelSrinairey  1826,  p.  225)  was  called  to  attend  a 
Gow  which  could  not  calve.  Two  legs  of  the  foetus  protruded,  but  nothing  more 
could  be  extracted.  By  exploration  it  was  found  that  there  was  a  hard  tumour  be- 
tween  the  vagina  and  uterus,  which  filled  up  one-third  of  the  pelvic  cavity.  On 
inquiry  it  was  ascertained  that  the  animal  had  been  treated,  a  year  previously,  for  s 
fracture  of  the  ilium,  near  the  coxo-femoral  articulation,  and  that  the  fracture  had 
united,  though  the  Gow  remained  lame,  and  rested  this  side  of  the  body  more  than  the 
other.  DeUvery  being  impossible,  the  calf  was  removed  by  Gaesarean  operation.  The 
Gow  recovered,  and  on  being  killed  by  the  butcher  some  time  after,  Ghretien  ex- 
amined the  pelvis,  when  he  found  a  very  voluminous  bony  tumour  or  callus,  and  noted 
that  the  inferior  part  of  the  ilium  had  not  united  fairly,  but  projected  a  good  deal 
inwards. 

Kainard  speaks  of  a  large  Anglo-Ghinese  Sow  which  died  during  parturition,  its 
owner  being  unable  to  extract  any  of  the  young.  Two  months  previously  it  had  sus- 
tained a  fracture  of  the  ascending  branch  of  the  ilium,  near  the  cotyloid  cavity,  from 
which  it  had  always  been  lame.  When  Rainard  examined  the  pelvis,  the  calius  was. 
not  yet  soUdified  ;  it  formed  a  considerable  prominence  within  the  pelvis. 

Eractures  of  the  pelvis  are  by  no  means  unfrequent  with  animals,  and  aie- 
due  to  falls,  crushing,  hlows,  or  other  causes  3  and,  as  the  above  instances 
testify,  they  may  prove  insurmountable  obstacles  in  parturition.  Female 
animals  which  have  sustained  an  injury  of  this  kind,  should  not  be  employed 
for  hreeding  purposes,  unless  a  careful  examination  has  shown  that  it  has  sot 
altered  the  pelvic  diameters  in  such  a  way  as  render  delivery  difficult. 

Such  an  alteration  may  be  diagnosed  by  depression  of  the  haunch  or  croup, 
and  lameness  to  a  more  or  less  appreciable  extent  j  while  rectal  or  vaginal 
exploration  will  discover  the  presence  of  a  variable-sized  hard  tumour  forming 
part  of  the  bone,  and  projecting  into  the  cavity.  The  previous  history  of 
the  animal  may  also  aid  in  confirming  the  diagnosis. 

Fractures  of  the  pelvis  may  also  take  place  during  parturition,  and  Eueff 
mentions  two  instances  in  which  they  have  occurred  spontaneously  during 
very  violent  labour  pains. 

In  the  latter  instances,  there  may  have  existed  a  predisposition  due  to  a 
diseased  condition  of  the  bones — a  predisposition  not  uncommon  in  breeding 
animals.  ' 
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Tumours  in  the  Pelvic  Cavity. 

Tumours  of  various  kinds,  in  addition  to  those  of  a  bony  character  due 
to  injury — such  as  fibromata,  melanotic,  and  cancerous  tumours — may  prove 
a  cause  of  dystokia ;  abscess  may  also  co-exist  with  pregnancy,  and  be  a 
scarce  of  difficulty  in  parturition.  But  that  form  of  melanosis  which  ap- 
pears in  grey  animals,  and  particularly  manifests  itself  in  the  form  of  tumours 
at  the  root  of  the  tail,  around  the  anus,  and  in  the  connective  tissue  of  the 
pelvis,  should  offer  the  most  frequent  obstacle  to  delivery. 

One  case  has  occurred  in  my  own  experience,  in  which  an  aged  Mare,  nearly  white, 
})elonging  to  a  friend,  was,  on  my  recommendation,  taken  by  a  farmer,  who  attempted 
to  breed  from  it ;  but  at  the  terminati<m  of  pregnancy,  and  during  parturition,  it  died 
without  giving  birth  to  a  foaL 

When  opened,  it  was  found  that  delivery  could  not  take  place,  owing  to  great 
masses  of  melanotic  deposit  in  the  pelvic  cavity.  When  given  to  the  farmer  there 
were  only  a  few  small  nodular  masses  observed  about  the  tail  and  vulva. 

Leconte  (Mim.  de  laSocUU  Centrale  de  M4d.  V^^inaire,  vol.  v.,  p.  180)  was  con- 
sulted with  regard  to  a  Mare,  about  twelve  years  old,  and  about  five  months  pregnant, 
which  had  such  a  large  melanotic  deposit  around  the  anus  that  defecation  was  impos- 
sible without  assistance.  Rectal  exploration  discovered  a  very  voluminous  tumour 
situated  at  the  left  side  of  the  pelvis,  in  the  centre  of  which  a  slight  fluctuation  could 
be  perceived.  With  a  view  to  accelerate  the  maturation  of  the  tumour,  vesicatory 
agents  were  applied  to  the  left  flank  and  croup ;  five  days  later  the  tumour  was  larger 
and  more  fluctuating,  and  it  was  punctured,  when  about  two  pints  of  a  dark,  purulent, 
but  almost  odourless  fluid  escaped.  On  the  hand  being  introduced  into  the  softening 
mass,  a  portion  was  found  about  the  size  of  two  fists,  and  partially  detached ;  this 
was  removed,  and  weighed  nearly  seven  pounds.  In  twelve  days  the  wound  had 
cicatrised ;  and  in  five  and  a  half  months,  testation  being  nearly  completed,  another 
melanotic  tumour,  situated  somewhat  deeply  towards  the  right  side  of  the  pelvic 
cavity,  was  also  removed.  Cicatrisation  took  place  rapidly,  and  deUvery  occurred 
without  any  difficulty. 

Indications  for  Surgical  Treatment. 

The  Bui^cal  treatment  of  those  cases  in  which  dystokia  is  due  to  any  of 
the  causes  just  enumerated,  will  greatly  depend  upon  circumstances,  not  only 
with  regard  to  the  kind  of  treatment,  but  also  as  to  its  expediency  at  all. 

For  instance,  if  total  or  partial  deformity  of  the  pelvis  is  present  to  such 
a  degree  as  to  endanger  the  life  of  the  animal  during  parturition,  or  if  there 
exist  obstacles  diie  to  fractures  or  tumours,  and  which  cannot  be  removed, 
then  it  may  be  advisable,  if  the  animal  be  fit  for  food  and  in  good  condition, 
to  send  it  to  the  butcher ;  or  if  it  be  pregnant  and  in  inferior  condition,  to 
produce  abortion  at  a  sufficiently  early  period.  But  if  parturition  has 
already  commenced,  then,  of  course,  surgical  or  obstetrical  treatment  must 
be  had  recourse  to ;  and  the  nature  of  this  will  depend  upon  the  constriction 
of  the  pelvic  cavity,  and  the  kind  of  obstacle  which  causes  the  diminished 
space.  The  indications  are  :  to  forcibly  extract  the  fcsttis  through  the  7iar- 
rowed  passage ;  to  widen  the  passage  ;  to  diminish  tlie  size  of  the  foetm;  or  to 
make  an  artificial  passage.  But  as  artificial  abortion  may  be  necessary  during 
pregnancy,  should  the  veterinarian  be  consulted,  and  from  examination  be 
led  to  conclude  that  parturition  will  be  dangerous  or  impossible,  we  shall 
include  this  as  one  of  the  indications^  and  commence  with  it 

1.  Artificial  Abortion. — Artificial  abortion  may  be  rendered  necessary 
not  only  during  pregnancy,  when  the  condition  of  the  pelvic  cavity  leads  to 
the  supposition  that  delivery  at  full  term  is  dangerous  or  impossible,  but  also 
in  metrorrhagia,  serious  inversion  of  the  vagina,  hydramnios,  debility,  or 
exhaustion,  etc. 
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keeping  the  open  or  upper  end  fixed.  Or  a  Bmal!  body,  to  repiesent  the  ftrtns, 
may  be  enclosed  in  the  middle  of  a  handkerchief — the  nierua — bo  aa  to  make 
a  sac.  If  the  end  containing  the  body  be  turned  or  twisted  on  itseU^  th« 
neck  of  the  sac  will  have  a  first  ply,  repreeenting  one-fourth  of  a  complete 
twist;  a  second  ply  will  represent  the  h^  of  a  complete  twiat  or  tun,  tai 
will  cross  the  other ;  so  that  when  a  complete  turn  has  been  made,  it  will 
be  found  that  there  are  at  least  four  phca  or  strands. 

Notwithstanding  this  illusion,  however,  it  is  certain  that  double  and  eren 
multiple  torsion  of  the  uterus  may  exist ;  but  then  the  body  of  the  organ  and 
the  vagina  are  close  twisted  like  a  cord.    This  multiple  torsion  is  discovered  oa 


Multiple  Toseion  at 
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making  the  autopsy  of  an  animal  which  has  died  or  been  killed  because  of 
non-delivery.  In  such  a  case,  it  requires  two  or  more  turns  of  the  uterus  to 
bring  it  to  its  normal  position.  Such  a  complicated  condition  would  appear, 
however,  to  be  very  rare. 

An  important  question  is  that  relating  to  the  possibility  of  such  an  acci- 
dent occurring  to  an  organ  like  this,  which  ia  attached  to  the  pelvis  hy  its  con- 
tinaation— the  vagina — suspended  to  the  vertebrae  in  the  lumbar  region  by 
broad  llgameots,  and  maintained  in  silu,  in  addition,  by  the  neighbouring 
viscera,  and  more  especially  by  the  rumen  in  the  Cow — the  animal  in  which 
uterine  torsion  is  observed  by  far  the  most  frequently. 
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This  question  can  be  answered  by  a  reference  to  "whal  we  have  stated 
with  regard  to  the  anatomy  of  this  portion  of  the  generative  apparatus,  at 
pages  38,  40,  and  44.  "We  have  seen  that,  in  the  Cow,  the  concave  curva- 
tures of  the  uterine  cornua  look  downwards,  and  that  it  is  to  these  con- 
cavities the  broad  ligaments  are  attached ;  so  that  if  the  uterus  be  con- 
sidered as  freely  suspended  in  the  abdomen,  the  extremity  of  each  comu  is 
turned  outwards  and  upwards,  while  its  base,  near  the  body  of  the  organ, 
although  drawn  in  the  same  direction  by  the  ligaments,  yet  retains  its  posi- 
tion, being  firmly  maintained  in  it  by  the  body  of  the  uterus,  which  also 
receives  the  insertion  of  the  broad  ligaments  on  its  lower  face.  This  inser- 
tion causes  the  uterus  to  project  above  the  ligaments,  which  are  very  broad, 
particularly  at  their  anterior  border,  and  widely  separated  from  one  another 
in  front,  near  their  lumbar  attachment.  The  ligaments  suspend  the  uterus 
loosely  in  the  abdomen,  and  allow  it  to  become  fully  developed  during 
pregnancy.  At  this  period,  too,  they  become  greatly  increased  in  substance 
and  length.  As  gestation  advances,  nearly  the  whole  of  the*  great  size  of 
the  uterus  is  due  to  the  development  of  the  one  horn  in  which  the  foetus  is 
situated ;  and  as  the  other  horn  retains  its  normal  size,  the  twisting  of  this 
around  its  ligament,  and  consequent  torsion  of  the  cervix,  can  be  readily 
understood. 

Such  is  the  explanation  of  the  accident  given  by  Chauveau ;  but  Goubaux 
does  not  quite  assent  to  it.  According  to  him,  it  is  not  because  one  horn  of 
the  uterus  is  developed  more  than  another,  neither  is  it  owing  to  one  of  the 
broad  ligaments  being  longer  than  its  fellow ;  it  is  in  consequence  of  the 
development  of  the  cornua  during  gestation,  and  their  projecting  greatly 
beyond  their  means  of  attachment  or  suspension,  the  broad  ligaments  being 
thrown  altogether  back.  During  pregnancy  the  cornua  are  considerably^ 
lengthened,  while  the  ligaments  do  not  increase  in  breadth,  their  points  of 
attachment  to  the  inner  face  of  the  flank  or  the  ilium  remaining  invariably 
the  same.  This  projection  of  the  gravid  comu  beyond  the  broad  ligament 
supporting  it — and  which  may  be  as  much  as  nearly  two  feet — must  render 
the  production  of  the  torsion  remarkably  easy.  "VVe  have  shown  that  the 
uterus  is  suspended  in  its  ligaments  as  in  a  hammock,  and  if  these  ligaments 
increased  in  width  as  the  gravid  organ  is  developed  in  size,  so  as  not  to  be 
overlapped  by  the  cornua,  then  it  might  to  a  certain  extent  roll  about  in  the 
hammock,  but  could  not  twist  around  it.  Even  if  the  uterus  was  suspended 
at  the  extremity  of  the  ligaments,  as  in  the  Mare,  it  would  be  far  less  liable 
to  torsion,  and  would  swing  in  the  abdomen  like  a  kind  of  pendulum. 

As  it  is,  the  projection'  of  the  gravid  uterus  beyond  its  means  of  suspension, 
the  peculiar  attachment  of  the  broad  ligaments  to  the  lower  face  and  concave 
border  of  the  cornua,  and  a  large  proportion  of  the  weight  being  situated 
high  above  and  in  front  of  these  ligaments — ^all  this  makes  us  comprehend 
how  a  shock  of  any  kind  may  throw  the  organ  off  its  hammock,  and  produce 
incomplete,  or  even  complete,  torsion  in  the  pregnant  Cow  without  rupturing 
the  hammock  itself. 

Eueff  and  Ercolani  have  witnessed  cases  in  which  the  torsion  was  con- 
fined to  the  gravid  comu ;  and  Stockfleth  mentions  its  occurrence  in  the 
body  of  the  ntenis,  in  front  of  the  cervix.  Most  frequently,  however,  it 
involves  the  vagina,  as  well  as  the  cervix  and  body  of  the  organ. 

In  certain  cases  alluded  to  by  Zundel,  the  accident  has  been  accompanied 
by  rapture  of  the  ligaments ;  and  instances  are  recorded  by  Dense  and 
Albrecht  in  which  the  mpture  has  extended  to  the  utems  itself.  Eueff 
alludes  to  a  case  in  which  the  foetus  had  even  escaped  into  the  abdominal 
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cavity  from  a  uterus  thus  ruptured,  and,  developing  in  the  peritoneal  sac, 
constituted  an  extra-uterine  pregnancy. 

With  regard  to  the  direction  of  the  torsion,  several  authorities  have  main- 
tained that  it  takes  place  from  left  to  right.  Others,  however,  have  foond 
it  to  he  in  the  contrary  direction,  and  there  appears  to  he  no  reason  why 
it  should  occur  in  one  way  more  than  another,  as  the  foetus  is  developed  in 
either  comu  irrespectively.  Reynal,  however,  helieves  that  the  ohliquity  of 
the  inner  face  of  the  rumen  might  dispose  the  uterus  to  torsion  towards  the 
right.  Chauveau  is,  we  think,  justified  in  asserting  that  torsion  always 
takes  place  inwards  and  upwards — the  foBtus  slipping  off  its  hammock  causes 
this  to  swing  round  either  to  the  right  or  left. 

The  relative  unfrequency  of  this  occurrence  in  the  other  domesticated 
animals,  is  undouhtedly  owing  to  the  different  arrangement  of  the  uterus 
and  its  suspensory  ligaments. 

With  regard  to  the  frequency  of  the  accident,  this  depends  upon  several 
circumstances,  the  chief  of  which,  perhaps,  are  related  to  the  nature  of  the 
country  in  which  the  animals  are  reared,  as  well  as  to  the  manner  of  rearing 
them.  This  will  explain,  partly  or  wholly,  why  veterinarians  in  one 
locality  are  familiar  with  the  accident,  while  others  with  as  extensive  ex- 
perience never  witness  it. 

Leconte  states  that  he  has  ohserved  it  about  a  dozen  times,  in  between 
three  and  four  hundred  cases  of  difficult  parturition.  Lemaire  has  met  with 
it  seven  times  in  four  years ;  and  Eocco  speaks  of  having  witnessed  about 
thirty  cases  of  uterine  torsion  during  forty  years'  practice. 

Eiidogy, 

Torsion  of  the  uterus  ordinarily  occurs  towards  the  termination  of  preg- 
nancy— about  the  eighth  or  ninth  month,  and  its  causes  appear  to  he  very 
diverse,  if  we  are  to  accept  the  numerous  opinions  which  have  been  offered 
on  this  point. 

The  cause  which,  of  all  others,  appears  to  operate  most  frequently  in  pro- 
ducing this  condition,  is  a  slip  or  fall,  and  particularly  on  the  hind  quarters 
— croup  or  hocks. 

For  this  reason,  uterine  torsion  is  oftenest  witnessed  among  Cows  at 
liberty  in  pastoral  countries,  where  the  ground  is  broken,  intersected,  or 
hilly.  Therefore  it  is,  also,  that  the  accident  is  not  at  all  uncommon  in  Switzer- 
land and  the  hilly  parts  of  South  Germany ;  while  it  is  almost  unknown  on 
the  plains,  and  is  very  rare  indeed  among  Cows  kept  in  sheds. 

Sometimes  the  Cow  has  slipped  upon  its  hind-quarters  and  tumbled  over, 
through  coming  in  contact  with  another.  Marlot  and  Liautard  have  seen 
it  arise  from  a  horn  thrust  in  the  flank  by  a  companion  Cow,  the  blow  throw- 
ing the  foetus  and  the  utenis  round  to  the  opposite  side.  It  has  occuired  in 
a  Cow  which  was  often  butting  with  others.  Chambon  has  noted  it  in  a 
Cow  which  was  in  the  habit  of  rolling  like  a  horse ;  Dagoureau  reports  it 
occurring  in  a  pregnant  Cow  which  leapt  on  others  like  a  bull,  and  laautard 
in  another  that  used  to  get  its  fore  feet  in  the  manger.  Eocco  states  that  it 
is  produced  in  shoeing  at  the  forge,  when  pregnant  Cows  are  either  thrown 
down  or  put  in  the  travis  to  be  shod ;  and  Eueff  mentions  a  case  in  which  it 
happened  through  casting  a  Cow  for  the  purpose  of  performing  an  operation 
on  it.  In  other  instances  it  has  been  ascribed  to  falling  when  jumping  a 
ditch,  or  slipping  up  when  descending  a  steep  hilL 

Eeynal,  Mignon,  Chambon,  Weber,  and  others, appear  to  consider  meteoiism 
as  one  of  the  most  certain  and  most  frequent  causes  of  uterine  torsion,  through 
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the  difiplacement  of  the  viscera  which  the  distension  occasions.  Either  the 
expansion  of  the  rumen  induces  unusual  and  inordinate  movements  on  the 
part  of  the  foetus  ;  or  it  acts  directly  on  the  uterus,  and  produces  displace- 
ment of  the  organ  through  the  changes  in  situation  and  relations  imposed  on 
the  other  ahdominal  oi^ns.  Mr.  Cartwright,  of  Whitchurch,  is  of  opinion 
that  great  distension  of  the  stomach  may,  either  of  itself^  or  especially  in 
connection  with  a  fall,  cause  the  uterus  to  he  forced  on  one  side,  or  twisted. 

Other  authorities,  among  whom  we  find  Ercolani,  attribute  the  accident  to 
severe  toil  when  Cows  are  worked — as  in  draught ;  others,  to  deformity  or 
malposition  of  the  foetus ;  and  others,  again,  think  it  may  be  mainly,  if  not 
exclusively,  due  to  the  spontaneous  and  energetic  movements  of  the  foetus 
in  uterOf  towards  the  termination  of  pregnancy.  It  is  well  known  that  these 
movements  are  sometimes  very  lively  and  powerful,  and  especially  when  in- 
duced by  sudden  jerks  or  blows  inflicted  on  the  pregnant  animal,  or  when  the 
abdomen  is  compressed,  after  the  ingestion  of  cold  water,  etc.  There  can 
bo  no  doubt  that  the  movements  which  the  foetus  executes  in  order  to  get  rid 
of  uncomfortable  sensations  or  avoid  unpleasant  positions,  gives  rise  to  those 
various  attitudes  and  mal-presentations  which  so  frequently  render  birth  diffi- 
cult, if  not  impossible ;  and  their  occurrence  may  also  explain  how  the  young 
creature  may  be  the  means  of  causing  the  <5ornu  in  which  it  is  contained,  to 
roU  and  twist  around  the  vacant  cornu  on  the  opposite  side.  In  this  way 
Colin  endeavours  to  account  for  those  cases  in  which  the  uterus  has  made 
several  revolutions  on  itself  when  the  movements  persist — a  very  rare  acci- 
dent, it  is  true ;  while  he  admits  that  the  quarter  or  half  revolutions — which 
are,  after  all,  most  frequent — ^may  occur  without  the  active  intervention 
of  the  foetus,  or  even  of  the  uterus,  and  may  take  place  through  falls  or 
slips. 

Torsion  from  the  above  cause  Colin  thinks  is  all  the  more  feasible,  as  at 
the  end  of  gestation  the  amniotic  and  allantoic  fluids  are  diminished  in 
quantity,  and  the  membranes  and  uterus  are  therefore  applied  closer  to  the 
foetus,  and  may  follow  its  movements  more  readily. 

Chambon  and  other  veterinarians  are  of  opinion  that  the  irregular  and  often 
violent  movements  which  tho  pregnant  animals — and  especially  primiparse 
— manifest  when  the  labour  pains  commence  :  lying  down  and  getting  up 
again,  throwing  themselves  first  down  on  one  side,  then  on  another,  and. 
sometimes  even  rolling,  are  the  most  frequent  cause  of  torsion  which,  accord- 
ing to  them,  only  takes  place  at  parturition.  The  latter  opinion  is  supported 
by  a  case  described  by  Landel,  in  which,  when  he  made  a  first  exploration 
^f  the  genital  passages  at  the  commencement  of  birth,  there  was  no  obstruc- 
tion ;  but  soon  after,  on  again  exploring,  he  found  that  torsion  of  the  cervix 
uteri  had  occurred  in  the  interval. 

Lessona  and  a  few  others  believe  that  the  accident  may  be  due  to  the 
habit  that  certain  Cows  have  of  rolling  themselves  alternately  from  right  to 
left  when  they  are  lying.  On  the  sternum  they  may  do  this  ;  but  though 
among  solipeds  and  other  animals  rolling  on  the  back  is  a  perfectly  natural 
movement,  yet  it  is  rarely  if  ever  witnessed  in  the  bovine  species.  Sternal  or 
abdominal  rolling  could  scarcely  produce  displacement  of  the  uterus. 

Rupture  of  one  or  both  of  the  broad  ligaments,  has  been  indicated  by 
Leconte  aa  always  present  in  torsion  ;  but  this  is  an  error,  as  such  a  lesion  is 
found  to  be  exceedingly  rare  after  death.  But  rupture  of  either  or  both  of 
these  important  suspensory  bands  may  take  place  when  pregnancy  has  well 
advanced,  and  there  is  a  severe  strain  upon  them.  Then  it  can  be  readily 
understood  how  the  uterus,  rolling  about  among  the  digestive  viscera  and 
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maiuly  retained  by  the  cervix  and  vagina,  may  twist  and  twine  on  itself,  and 
thus  effectually  occlude  the  os. 

Torsion  of  the  uterus  has  been  witnessed  by  Pouchy,  subsequent  to  a  birth 
in  which  there  was  eversion  of  the  vagina  and  this  organ. 

In  all  likelihood,  the  stretching  of  the  broad  ligaments,  through  repeated 
pregnancies,  predisposes  to  it ;  though  this  cannot  be  the  sole  cause,  as 
torsion  is  often  met  with  in  primipane.  *lr.   ' 

Displacement  of  the  uterus  b}'  the  pressure  of  a  diseased  kidney,  has  been 
recorded  by  Hueif.  The  kidney  was  of  great  size,  and  weighed  more  than 
thirty-three  pounds. 

Suniptoms, 

We  have  stated  that  this  accident  always  takes  place  towards  the  termi- 
nation of  pregnancy — from  the  eighth  to  the  ninth  month.  But  Wegerer, 
Benzie,  and  other  veterinarians,  assert  that  they  have  witnessed  it  so  early 
as  the  fifth  month.  Without  disputing  the  correctness  of  their  observations, 
it  must  be  admitted  that,  during  the  early  periods  of  gestation,  the  means  by 
which  the  uterus  is  retained  in  its  situation  are  sufficiently  powerful  to  pre- 
vent any  displacement  of  this  kind ;  and  that  it  can  only  be  at  a  late  period, 
when  the  foetus  is  fully  developed,  and,  with  its  membranes,  has  attained  its 
maximum  size  and  weight — so  far  as  uterine  life  is  concerned,  that  such 
an  occurrence  is  likely.  And  the  existence  of  torsion  is  generally  only, 
discovered  when  the  time  for  the  expulsion  of  the  foetus  has  arrived; 
though  it  has  been  said  that  parturition  takes  place  earlier  when  torsion  is 
present. 

As  a  rule,  there  is  no  particular  indication  of  inconvenience  or  suffering  at 
the  moment  when  torsion  of  the  uterus  has  taken  place,  if  it  has  occurred 
before  parturition  ;  and  it  would  appear  that  gestation  may  go  on  to  its  ter- 
mination without  any  appreciable  symptoms  being  noted,  or  anything  like 
functional  disturbance  observed. 

Even  in  the  initial  stage  of  parturition,  when  enlargement  of  the  udder, 
sinking  of  the  croup,  swelling  and  dilatation  of  the  vulva,  etc,  have  become 
manifest,  there  is  no  sign  which  can  be  relied  upon  to  prove  the  existence  of 
torsion.  Only  in  some  instances  it  has  been  remarked  that  the  tumefaction 
of  the  vulva  is  not  so  great  as  in  ordinary  cases,  and  that  it  remains  dry,  and 
appears  to  be  buried  more  deeply  between  the  ischial  tuberosities. 

Occasionally  some  difficulty  in  micturition  is  observed  before  parturition, 
should  torsion  have  occurred  :  the  urine  escaping  only  in  small  quantity  at 
a  time ;  or  there  may  be  total  suppression.  This  interference  with  the  dis- 
charge of  the  urine  is  due  to  the  compression  the  bladder  experiences  from 
one  of  the  twists  in  the  uterus. 

The  first  labour  pains,  which  soon  appear,  are  usually  feeble  and  separated 
by  a  comparatively  long  interval  of  quiet,  during  which  the  animal  appears 
to  be  nothing  amiss.  Kevertheless^  as  time  goes  on,  symptoms  of  coUc  are 
evinced  now  and  again,  and  though  the  labour  pains  succeed  each  other  more 
rapidly,  and  become  more  energetic,  yet  birth  does  not  seem  to  advance ;  the 
"  water-bag"  does  not  show  itself,  and  nothing  appears  externally.  This  con- 
dition may  persist  for  six,  twelve,  twenty-four,  or  even  forty-eight  hours ; 
when,  if  not  before,  the  veterinarian  is  perhaps  requested  to  attend. 

In  other  instances,  however,  the  symptoms  are  more  marked  and  severe 
during  this  first  period.  The  animal  appears  to  suffer  from  the  pain  of  intense 
uterine  and  abdominal  spasms,  marked  by  violent  straining,  which  comes  on  at 
longer  or  shorter  intervals ;  it  moves  about  anxiously ;  paws  energetically  now 
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and  again  ;  attempts  to  lie  down  ;  rests  on  its  chest  or  sits  like  a  dog  on  its 
hind-quarters;  springs  up  suddenly,  and  often  with  a  bound.  The  pulse  is 
quickened,  the  skin  becomes  alternately  hot  and  cold,  moist  and  dry  ;  and 
the  expulsive  efforts,  though  so  violent,  are  of  course  futile. 

In  many  instances,  after  a  period  varying  from  twelve  to  forty-eight  hours, 
these  symptoms  may  disappear,  and  the  animal  seems  to  have  recovered, 
for  the  time  at  least,  its  ordinary  health.  To  such  an  extent  does  this  occur, 
that  it  might  be  believed  the  period  of  birth  had  not  arrived^  and  that  the 
symptoms  were  only  those  of  "  false  pains." 

In  the  course  of  from  one  to  six  days,  however,  this  normal  quietude  is 
interrupted  by  the  recurrence  of  the  labour  pains,  and  in  so  urgent  a  form 
that  there  can  no  longer  be  any  doubt  as  to  real  attempts  at  delivery.  But 
still  the  efforts  are  not  succeeded  by  any  tangible  evidence  that  birth  is 
making  progress.  As  some  obstacle  to  the  expulsion  of  the  foetus  now  evi 
dently  intervenes,  a  manual  examination  will  probably  be  made  b}*^  the 
veterinarian,  if  he  has  chanced  to  be  called  in,  and  after  he  has  heard  the 
history  of  the  case  and  noted  the  general  symptoms. 

The  oiled  hand,  on  being  introduced  into  the  vagina,  meets  at  first  with 
no  obstacle  in  that  canal ;  but  on  advancing  into  it,  the  fingers  soon  encounter 
one  or  more  folds  or  rugae,  which  render  the  passage  more  and  more  constricted 
towards  the  cervix  uteri.  Towards  the  termination  of  the  vagina,  the  fingers 
reach  a  kind  of  cul-de-sac,  formed  by  the  mucous  folds,  and  which  at  this 
part  converge  in  a  spiral  manner,  their  direction  being  either  to  the  right  or 
left.  Although  at  first  there  appears  to  be  no  passage,  yet  it  will  be  found 
that  by  turning  the  hand  in  the  same  spiral  direction  as  the  cavity  winds,  or 
rather  the  rugae  incline,  the  fingers  will  be  able  to  penetrate  to  a  certain 
depth ;  and  if  one  of  the  most  prominent  ridges  be  followed  in  this  way,  it 
will  be  discovered  that  it  has  a  cork-screw-like  course. 

This  is  the  pathognomonic  or  distinctive  symptom  of  torsion  of  the  uterus, 
and  it  is  not  found  in  simple  deviation  or  obliquity  of  the  organ.  In  the  latter 
condition  there  is  no  spiral  twisting  or  rugae,  but  merely  a  fold  of  mucous 
membrane  passing  from  behind  forward,  in  an  oblique  manner ;  while  the 
hand  can  be  passed  with  little  difliculty  to  the  cervix,  the  os  of  which  is 
usually  found  dilated.  It  is  only  this  fold  of  membrane,  in  uterine  devia- 
tion, which  prevents  the  passage  of  the  foetus  through  the  os,  by  hindering 
uniform  pressure  on  the  cervix. 

The  kind  of  spiral  infundibulum  into  which  the  hand  penetrates  in  torsion 
of  the  uterus,  varies  in  dimensions  according  to  the  amount  of  torsion.  In 
the  quarter-turn  or  revolution,  it  may  be  possible  to  get  the  hand  into  the 
constriction,  though  with  difficulty,  and  to  reach  so  far  as  to  touch  the 
neck  of  the  uterus,  which  may  be  more  or  less  dilated,  and  allow  the  posi- 
tion of  the  foetus  to  be  ascertained.  In  accomplishing  this  manoeuvre,  the 
fingers  can  feel  a  large  salient  spiral  ring  which  becomes  wider  as  the  hand 
enters  deeper  into  the  organ,  and  which  terminates  in  the  cavity  of  the  latter 
in  a  wide  membranous,  fan-like  manner.  If  the  torsion  is  to  the  left,  this 
ring  inclines  to  the  right,  and  the  membranous  expansion  in  the  uterus  is 
directed  obliquely  from  right  to  left  towards  the  fundus  of  the  organ.  The 
spiral  twist  is  in  the  direction  of  the  torsion,  and  the  uterus  is  carried  to- 
wards the  left  flank.  In  torsion  to  the  right,  the  arrangement  is  the  reverse 
of  this. 

In  the  half-turn  or  revolution,  occlusion  is  so  marked  that  the  fingers  can 
scarcely  be  made  to  enter  the  obstacle,  and  the  cervix  cannot  be  reached 
unless  the  torsion  is  beyond  it.     There  are  always  two  prominent  rings — two 
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mucous  folds  which  cross  each  other,  but  which,  as  they  recede  from  tho 
torsiou,  become  wider  apart  and  spread  like  a  fan.  We  shall  investigate  the 
character  of  this  twist  hereafter. 

In  the  complete  turn,  the  occlusion  is  such  that  only  one  finger  can  pene- 
trate to  a  very  slight  depth  in  the  spiral  stricture,  and  the  direction  of  the 
rugse  is  very  baffling,  as  they  seem  to  intersect  each  other,  and  to  run  in 
opposite  directions. 

In  some  instances,  when  the  mucous  membrane  of  the  vagina  is  involved, 
the  spiral  ridge  may  be  distinguished  in  the  roof  of  that  canal,  and  even  near 
to  its  commencement. 

When  the  hand  can  be  introduced  into  the  uterus,  it  is  generally  found  that 
the  foetal  membranes,  as  well  as  the  foetus,  are  intact,  and  particularly  in  the 
half  and  complete  degrees  of  torsion.  In  the  quarter  revolution,  the  meixu- 
branes  are  sometimes  ruptured  and  the  waters  discharged  for  a  considerablh; 
period. 

The  foetus  is  usually  alive  soon  after  the  first  labour  pains  ;  but  it  quickly 
perishes,  and  its  death  is  almost  certain  to  have  taken  place  within  forty- 
eight  hours  after  parturition  has  commenced.  The  period  of  its  decease, 
however,  will  greatly  depend  on  the  intensity  of  the  **  pains.** 

The  position  of  the  foetus  varies,  according  to  circumstances.  Sometimes 
when  the  twist  is  slight  and  the  passage  sufficiently  large,  it  partly  enters  the 
pelvis,  where  it  may  not  only  be  felt,  but  seized  by  the  parts  first  presenting. 
At  other  times  it  is  entirely  lodged  in  the  abdomen ;  and  at  others,  again,  it 
may  be  felt  towards  the  pubis,  in  a  kind  of  pouch  or  sub-vaginal  tumom-, 
formed  by  a  duplicature  of  the  uterus  beneath  the  inner  opening  of  the  os. 
In  the  latter  case,  torsion  is  compUcated  with  obliquity  of  the  organ,  and  the 
tumour  not  unfrequently  considerably  elevates  the  bladder  and  meatua 
urinarius. 

The  form  of  the  abdomen  is  sometimes  characteristic.  The  foetus  can 
generally  be  found  higher  in  it,  towards  the  flank,  on  the  right  or  left  side.^ 
This  change  in  the  position  of  the  foetus  may  also  be  recognised  by  explora- 
tion per  rectum,  which  may  also  possibly  allow  the  torsion  of  the  uterus  to  be 
distinguished,  as  well  as  its  direction.  The  uterus  can  be  felt  through  the 
wall  of  the  rectum  as  a  tense  hard  mass,  while  the  broad  ligaments  may  be 
discovered  as  hard  funicular  bands.  It  may  be  noted,  also,  that  occasionally 
the  rectum  itself  is  displaced  and  drawn  towards  the  entangled  uterus. 

If  the  animal  is  not  relieved,  the  symptoms  above  indicated  persist  with 
variable  intensity,  according  to  circumstances.  The  straining  and  attempts 
at  spontaneous  delivery  continue  either  feebly,  and  with  long  intervals  be- 
tween, or  they  are  violent  and  almost  incessant.  The  animal  soon  ceases  to 
eat  and  ruminate ;  it  becomes  dull  and  dispirited ;  fever  sets  in,  and  the  pulse- 
and  respiration  are  hurried ;  rigors  and  grinding  of  the  teeth  are  remarked 
from  time  to  time ;  the  lacteal  secretion  which  had  commenced  is  now  sus- 
pended; the  mammas  become  soft  and  small;  the  eyes  sink  in  their 
orbit ;  and  extreme  prostration  ensues.  The  creature,  unable  to  get  up,  con- 
stantly lies ;  the  pulse  becomes  imperceptible,  while  the  heart's  beats  are 
loud  and  tumultuous ;  and  death  generally  occurs  from  the  third  to  the  tenth 
day  after  the  earliest  symptoms  were  exhibited. 

Many  authorities  are  of  opinion  that  death  is  the  only  result  that  can  be 
looked  for  when  assistance  is  not  rendered,  and  the  animal  is  accordingly  left 
to  its  fate ;  and,  contrary  to  what  Rainard  has  stated,  they  do  not  admit  that 
the  foetus  may  become  mummified  in  the  uterus  and  the  Cow  live  and  thrive. 
But  we  have  the  evidence  of  the  old  French  authority,  Boutrolle,  as  well  as 
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that  of  Ercolaniy  Lessona,  Kocco,  Gurit,  Liautard,  Pouchy  (already  quoted), 
and  others,  that  thU  happy  termination  is  quite  possible  ;  and  indisputable 
cases  are  recorded  of  Cows  with  unreduced  uterine  torsions,  which  have  per- 
fectly recovered  and  fattened,  and  in  the  uterus  of  which,  after  slaughter, 
the  dessicated  or  mummified  foetus  has  been  found. 

But  yet  these  must  be  looked  upon  as  exceptional  cases ;  and  while  they 
only  prove  that  spontaneous  recovery  is  possible,  it  must  be  admitted  that,, 
in  the  great  majority  of  instances,  death,  is  not  long  in  appearing  in  torsion; 
of  the  uterus,  if  the  organ  is  not  restored  to  its  normal  position. 

Diagnosis. 

The  diagnosis  of  this  accident,  and  the  direction  and  extent  of  the  torsion, 
are  of  great  importance  in  an  obstetrical  point  of  view.  We  will  therefore 
consider  (1)  The  preserice  of  torsion;  (2)  Tlie  direction  of  the  torsion;  and 
(3)  Tlie  degree  of  torsion, 

1.  Tlie  Presence  of  Torsion, — To  recognise  the  existence  of  torsion  of  the 
uterus  is  not  attended  with  much  difficulty ;  and  in  describing  the  symptoms- 
we  have,  to  a  certain  extent,  shown  the  manner  in  which  the  accident  mani- 
fests  itself  to  the  obstetrist. 

It  has  been  stated,  that  when  the  hand  is  introduced  into  the  vagina  of  an 
animal  the  subject  of  this  displacement,  it  is  soon  discovered  that  there  is 
something  in  the  way,  and  that  this  appears  to  be  a  narrowing  of  the  passage. 
Passing  on,  the  constriction  seems  to  bo  increasing,  until  at  the  end  of  the 
canal  there  is  only  a  very  small  opening  into  which  the  fingers  may  pass 
with  difficulty  ;  when  inserted  there,  it  is  found  that  they  cannot  be  pushed 
straight  forward,  but  have  a  tendency  to  deviate  to  the  right  or  left,  and 
finally  to  assume  a  spiral  course. 

We  have  also  stated  that  this  peculiarity  in  the  constriction  is  markedly 
characteristic  and  distinctive  of  uterine  torsion,  and  this  statement  holds  good 
in  the  large  majority  of  cases ;  so  that  it  is  scarcely  possible  to  make  a 
mistake. 

In  very  exceptional  instances,  however,  the  torsion  may  have  occurred  in 
front  of  the  cervix — in  the  body  of  the  uterus ;  and  then  the  cervix  may  be 
easily  reached,  while  the  os  may  even  be  penetrated,  without  discovering 
any  indications  of  the  accident.  Such  occurrences  have  been  recorded  by 
Stockfieth,  Ercolani,  and  Eueff ;  and  these  excellent  authorities  have  also  wit- 
nessed the  torsion  limited  to  the  cornu  containing  the  fcotus.  Here  we  have 
neither  the  constriction  of  the  vagina,  nor  the  spiral  involutions  of  its  lining 
membrane,  to  guide  us  to  a  conclusion,  and  we  must  mainly  rely  on  rectal 
exploration. 

Fortunately,  sucb  cases  are  all  but  unknown  in  practice,  and  probably  in 
ninety-nine  per  cent,  it  will  be  found  that  the  twisting  has  taken  place  at 
the  cervix,  when  we  have  the  infallible  distinctive  sign — the  spiral  rugae  in 
the  vagina. 

2.  Tfie  Diredion  of  tlie  Torsion, — It  has  been  demonstrated  that  the  uterus 
may  revolve  on  itself  in  two  different  directions,  and  that  in  order  to  make 
a  complete  revolution,  its  upper  face  may  become  right  lateral^  then  inferior^ 
then  left  lateral,  and  again  superior;  or  if  it  revolves  in  the  opposite  direction, 
it  will  become  successively  left  lateral,  inferior,  right  lateral,  and  once  more 
superior. 

We  have  casually  indicated  how  the  direction  of  the  twist  may  be  dis- 
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covered  when  it  has  not  made  a  complete  revolution.  Bat  as  Saint-Cyr  re- 
marks, the  manner  of  discovering  to  which  side  the  gravid  uterus  has  inclined, 
has  been  one  of  the  most  debatable  in  the  history  of  this  accident,  and  has  oc- 
casioned much  controversy  and  the  most  contradictory  interpretations;  up  to  the 
present  time,  in  fact,  the  problem  has  not  met  with  a  satisfactory  solutioD. 
The  confusion  prevailing  with  regard  to  what  appears  such  a  simple  matter, 
is  well  exemplified  in  the  discussion  which  took  place  in  1860,  at  a  meet- 
ing of  the  Central  Veterinary  Medical  Society  of  Paris,  at  which  the  most 
opposite  notions  were  promulgated.  And  yet  next  to  assuring  one's  self  that 
torsion  does  exist,  the  ascertaining  of  the  direction  it  follows  is  of  supreme 
importance,  as  on  this  alone  depends  our  being  able  to  rectify  the  malposition 
of  the  organ  without  delay.  The  disputation  appears  to  have  arisen  solely  from 
a  confusion  of  terms — from  neglecting  to  define  what  was  meant  by  torsion 
from  left  to  right,  or  right  to  left ;  and  Saint-Cyr  praiseworthily  endeavours, 
and  with  success,  to  settle  the  question  by  repairing  the  omission. 

"  When,"  he  says,  "  in  its  revolution  the  left  cornu  of  the  uterus  passes 
above  the  ligJU  cornu,  the  upper  face  of  the  organ  becomes  successively  right 
lateral,  then  inferior,  then  left  lateral  and  again  stiperior — thus  constituting  a 
complete  revolution ;  the  torsion  is  then  from  left  to  right,  or  simply  right 
torsion" 

A  U 


Fig.  70. 
A.  Cord  Twisted  to  the  Ri^Ut ;  B.  Cord  Twisted  to  the  Left. 

The  reverse  movement  constitutes  torsion  from  right  to  left,  or,  better,  kft 
torsion. 

In  other  words,  the  passing  of  the  left  cornu  over  the  right  produces  right 
torsion  ;  that  of  the  right  over  the  kft  cornu,  left  torsion, 

Heuce  we  have  the  simple,  and  easily  remembered  and  understood  term?, 
of  right  torsion  and  left  torsion,  which  are  synonymous  with  torsion  from  left 
to  right  and  torsion  from  right  to  left. 

This  being  decided  upon,  the  next  question  is  how  to  distinguish,  froiQ 
a  purely  objective  point  of  view,  a  right  from  a  left  torsion  ;  and  this  also,  it 
appears,  has  been  a  source  of  difficulty  and  debate,  from  neglecting  to  define 
terms.  Saint-Cyr  again  has  come  to  the  rescue,  and  his  efforts  to  put  the 
matter  in  a  clear  light  must  be  looked  upon  as  eminently  satisfactory. 
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GlancioR  at  Figure  70,  wo  aee  two  pieces  of  cord,  the  strands  of  which 
exactly,  but  more  clearly,  represent  the  spiral  pliae  of  the  twisted  vagina  or 
tcrvk  uteri.  It  will  be  observed  from  the  course  of  the  strands,  that  the 
pieces  are  twined  in  opposite  directions  :  cord  A  being  twined  to  the  rigM, 
and  cord  B  to  the  left.  This  disposition  of  the  strands  of  a  rope  Iwing 
geoeraily  recognised  aa  exact  in  the  technical  language  of  mechanics,  as  well 
as  in  spealtiEg  of  the  spiral  inclination  of  the  thread  of  a  screw,  the  same 
application  of  the  terms  stiould  hold  good  in  such  a  mechanical  deviation  of 
tiie  uterus  as  that  now  under  consideration. 

These  different  torsions  can  be  imitated  by  the  handkerchief,  as  has  just 
been  pointed  out ;  and  they  are  well  represented  in  Figures  C8  (left  tor- 


1,  Bffllj  of  the  UUtu-:  2,  Cwfii  Cteri 
Tviiua  lo  the  loft ;  3.  lUctuin;  i. 
Bladder ;  5,  STtnpUysis. 


si'iti),  71  (loft  torsion),  72  (right  multiple  torsion),  and  75  (left  torsion), 
wliich  illustrate  simple  and  multiple,  as  well  as  right  and  left  torsion. 

This  being  fully  understood,  we  have  now  to  deiaonstmto  how  the  dif- 
ferent torsions  may  be  distinguished  in  the  living  animal,  by  vaginal  ex- 
plnration.  In  doing  so,  we  will  follow  the  remarkably  lucid  directions  fur- 
nished by  Saict-Cyr,  to  guide  ohatetrists  in  forming  a  diagnosis. 

Supposing  the  right  hawi  inirodaced  in  a  state  of  pronation  (palm  down- 
wards) into  the  vagina  of  a  Cow  supposed  to  bo  suffering  from  uterine  tor- 
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aion,  it  is  evident  that,  ia  order  to  follow  the  direction  of  the  spiral  faldd 
mat  with,  it  must  execute  a  kiod  of  rotatory  or  screw-like  movemcut  ou  the 
wrist.  If  this  moTenient  is  such,  that  the  cubital  horder  of  the  hand,  bi 
the  rigid  at  first  (Fig.  73,  position  A),  becomes  inferior  (little  finger  down- 
wards— position  B),  then  internal,  m  as  to  arrive  at  a  state  of  supinaiioA 
(palm  upwards — position  C),  then  the  torsion  is  to  the  right. 


On  the  contrary,  if  the  hand,  in  following  the  spiral  folds  in  the  vaginal 
canal,  rotates  in  the  opposite  direction,  of  course  Hit  torsion  is  io  tlu  I'fi- 
For  instance,  as  in  the  other  case,  the  hand  is  introduced  in  a  state  of  proua- 
tion  (Fig.  74,  position  A),  but  instead  of  the  thumb  turuing  upwards  and 
round  to  the  right,  it  inclines  downward  to  the  left  (position  B),  the  little 
finger  ascending  until  it  is  uppermost,  and  the  palm  of  the  hand  is  turned 
outwards  (position  C>. 

This  is  a  very  simple  matter,  apparently ;  and  yet  in  practice  it  may  1* 
Tcry  important  It  may  be  sufficient,  then,  if  wo  impress  upon  the  youis 
obstotrist  the  fact,  that  when  the  palm  of  the  hand  turns  to  the  left,  or  ia- 
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wards,  the  torsion  is  to  the  right ;  and  when  it  inclines  outwards,  or  to  the 
right,  then  the  twist  is  to  the  left. 

3.  Tlie  Degree  of  Torsion. — ^To  ascertain  the  degree  of  torsion  is  more  diffi- 
cult thiin  to  discover  its  existence  or  direction ;  though  every  endeavour 
should  be  made  to  satisfy  one's  self  in  this  respect,  as  the  "  detorsion  "  will 
be  easy  as  the  torsion  is  slight,  and  irice  versa. 

It  Ims  been  stated  that  it  may  exist  as  a  quarter,  half,  three-quarter,  or  a 
complete  revolution ;  and  that  it  may  even  extend  to  a  double,  treble,  or 
quadruple  twist.  But  it  must  be  always  doubtful  whether  we  can  diagnose 
with  certainty  these  different  degrees  of  torsion  which  may  be  met  with  in 
obstetrical  practice. 

It  is  evident,  however,  that  the  greater  the  amount  of  torsion,  so  the  more 
will  the  vagina  be  constricted,  and  penetration  by  the  hand  rendered  diffi- 
cult. We  have  already,  in  treating  of  the  symptoms,  drawn  attention  to 
the  condition  of  the  vagina  and  cervix  uteri  in  the  more  simple  cases.  When, 
for  instance,  the  hand  can  be  passed  without  very  much  trouble  as  far  as  the 
cervix,  and  the  os  can  be  penetrated  to  such  a  depth  that  some  parts  of  the 
fcetus  are  felt,  then  it  may  be  presumed  that  the  organ  has  only  made  about 
one-fourth  of  a  revolution  on  itself.  But  if  the  passage  is  more  constricted, 
the  spiral  folds  closer  together,  and  the  cervix  can  be  reached  with  much 
difficulty,  perhaps  only  one  or  two  fingers  entering  the  os,  we  may  expect 
that  the  uterus  has  made  a  half  or  three-quarter  revolution. 

In  a  complete  rotation  of  the  organ,  we  may  expect  to  find  the  vagina 
completely  occluded  not  far  from  the  vulva,  the  fingers  being  only  able  to 
pass  into  the  funnel-shaped  infundibulum  but  a  very  short  distance,  and 
cannot  reach  the  cervix.  The  spiral  folds  will  also  be  close  and  numerous, 
and  for  this  reason  their  direction  will  be  all  the  more  difficult  to  ascertain. 

Prognosis. 

With  the  Cow,  torsion  of  the  uterus  must  be  looked  upon  as  a  serious 
accident;  for  except  in  a  few  exceptional  cases,  when  assistance  is  not 
rendered  the  foetus  and  mother  have  always  perished.  Nevertheless,  not- 
withstanding its  grave  character,  modern  veterinary  science  does  not  con- 
sider it  beyond  remedy ;  and  its  records  show  that,  by  judicious  intervention, 
mother  and  offspring  may  often  be  saved. 

But  in  order  to  attain  this  happy  result,  a  careful  diagnosis  must  not  only 
be  made,  and  the  direction  and  extent  (if  possible)  of  the  torsion  clearly 
ascertained,  but  the  proper  mode  of  restoring  the  uterus  to  its  normal  posi- 
tion must  also  be  observed  and  skilfully  carried  out. 

A  cautious  opinion  must  always  be  given,  but  its  favourableness  will  of 
course  depend  upon  the  brief  duration  of  the  parturient  symptoms,  the  de- 
gree of  torsion,  the  condition  of  the  animal,  and  whether  it  has  been  subjected 
to  unskilful  manipulation  before  the  veterinarian  has  been  called  in. 

Patlwlogical  Anatomy. 

When  the  animal  has  been  subjected  to  manipulatory  mancouvres  to  effect 
dehvery,  or  when  it  has  been  permitted  to  live  many  hours  after  signs  of 
parturition  have  appeared,  the  first  important  alteration  noted  on  opening 
the  abdomen  is  that  due  to  peritonitis.  There  is  a  quantity  of  blood- 
tinted  serum  effused  into  the  peritoneal  sac,  in  which  float  shredi  of  fibrin  ; 
and  the  lining  membrane  is  reddened,  deeply  injected  with  blood  in  parts, 
and  particularly  those  which  have  been  in  contact  with  the  uterus ;  not  un- 
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frequently  there  is  a  fibrinous  exudate  on  its  Burface,   and  this  may  cauee 
adhesion  between  it  and  different  organs. 

Oa  removing  tbo  intestines  and  the  floor  of  tbe  pelvis,  the  uterus  awl 
vagina  are  exposed,  and  the  torsion  is  ^'iBible.  This  appears  as  a  large,  haid 
cord,  composed  apparently  of  a  number  of  spiral  strands  of  unequal  aiie,  the 
closest  twined  of  which  are  in  the  middle  of  the  strangulation  ;  this  cord- 
formed  by  the  termination  of  the  vagina  and  the  cervix  and  body  of  the 
uterus — opens  out  its  strands  as  it  recedes  from  the  densely-twined  portion 
towards  the  fiindus  of  the  uterus  on  one  side,  and  to  the  vagina  on  the  other. 


,  Bodj  of  tbe  Vi 


The  broad  ligaments  are  sometimes  compressed  between  the  spiral  foil*, 
which  they  concur  to  form,  and  with  which  they  are  so  intimately  connectcJ 
that  very  oiten  they  cannot  be  recognised  until  the  uterus  has  been  untwisleJ. 
In  other  instances,  they  merely  envelop  the  twist  in  crossing  it ;  so  that  the 
extent  of  the  torsion  cannot  be  seen  until  the  ligaments  are  detached  from 
the  ilium  on  each  side. 

Earely,  as  we  have  remarked,  are  these  ligaments  ruptured ;  and  though 
some  veterinary  authorities  have  maintained  that  torsion  is  impossible  with- 
out one  or  both  being  torn,  yet  wo  know  that  this  lesion  is  seldom  witness"!. 
In  the  large  majority  of  cases,  they  ore  tense  and  greatly  stretched,  tightly 
compressing  the  cervix  and  rendering  occlusion  of  the  os  all  the  more  rigiii; 
but  when  the  uterus  is  reinstated  in  its  natural  relatione,  they  are  found  to 
be  intact. 
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If  the  uterus  be  seized  at  its  fundus,  and  turned  in  a  direction  contrary  ta 
that  of  the  torsion,  the  strands  of  the  latter  gradually  open,  widen,  and  are 
effaced  ;  while  the  strangulation  disappears,  the  cervix  comes  into  view,  and 
the  vagina  assumes  its  normal  length  and  width,  as  well  as  cylindrical 
fonn. 

So  that  the  hand  introduced  into  the  vagina,  'per  v^iham,  no  longer  en- 
counters the  spiral  plicae  met  with  in  the  animal  while  alive ;  but  passes 
through  the  canal,  and  even  into  the  uterus,  without  hindrance.  The  number 
of  turns  necessary  to  accomplish  this  will  indicate  the  amount  of  torsion 
which  had  taken  place.  Most  frequently  only  half  a  turn  is  necessary,  show- 
ing that  the  uterus  had  made  half  a  revolution  on  its  axis — the  upper  surface 
having  become  the  lower.  Sometimes  the  quarter  of  a  turn  will  suffice  to 
adjust  it;  while  in  other  instances  a  complete  turn,  or  even  two,  three,  or  four 
turns  in  the  opposite  direction  t-o  the  toreion,  may  be  needed  before  the 
obstruction  to  the  genital  passages  disappears. 

At  times  the  uterus  and  vagina  exhibit  signs  of  inflammation,  particularly 
towards  the  strangulation,  and  the  indications  of  acute  metro-peritonitis  are 
frequently  most  marked.  In  exceptional  instances  we  may  have  gangrene 
of  the  utenis,  probably  due  to  obstruction  of  the  bloodvessels  implicated  in 
the  torsion. 

As  a  complication,  a  more  or  less  extensive  rupture,  complete  or  incom- 
plete, of  the  uterus  may  exist :  possibly  having  been  produced  by  the  severe 
uterine  contractions  during  the  life  of  the  animal.  This  rupture  impli- 
cating the  walls  of  the  organ,  is  most  frequently  met  with  in  its  body, 
in  the  vicinity  of  the  twisted  portion,  or  at  the  junction  of  the  gravid  comu 
with  the  uterus.  The  foetus  has  been  at  times  found  partly  fixed  in  the 
fissure. 

With  regard  to  the  foetus  itself,  its  condition  varies  with  the  length  of 
time  which  has  elapsed  since  it  perished,  and  also  whether  or  not  the  external 
air  has  had  access  to  it.  In  some  instances,  even  when  it  has  been  dead  for 
a  long  time,  it  will  be  found  in  a  state  of  perfect  preservation  ;  in  others  it 
is  in  an  advanced  stage  of  putrefaction,  the  hair  and  hoofs  coming  off  readily, 
and  the  body  swollen  and  emphysematous,  while  the  odour  emitted  is  dis- 
gustingly powerful  and  foetid. 

In  rare  cases  the  foetus  Ls  mummified,  and  this  may  even  occur  when  it 
has  attained  its  full  development. 

Such  is  an  omtline  of  the  pathological  anatomy  of  this  accident.  Nume- 
rous Olustrations  of  the  various  lesions  met  with  after  death  might  be  fur- 
nished, but  we  will  content  ourselves  with  quoting  two  or  three  of  the  very 
few  cases  recorded  in  this  country,  in  addition  to  that  published  by  Carlisle 
and  already  referred  to. 

In  Carlisle's  case  the  following  lesions  were  noted  :  On  opening  the  abdo- 
minal cavity  to  its  full  extent  along  the  linea  alba,  the  pelvic  region  was  found 
to  be  *'  completely  crammed  with  the  small  intestines  in  a  far  advanced  state 
of  putrefaction ;  as  far  as  the  anterior  ridge  (brim)  of  the  pelvis  at  this  place, 
the  portion  of  intestine  was  completely  strangulated.  Anterior  to  this  the 
bowels  were  free  from  inflammation,  and  the  only  abnormal  appearance  was 
the  mesentery  which  attaches  the  small  intestines  to  the  spine,  which  wa» 
torn  from  the  spine  for  a  considerable  length.  The  bladder  was  free  from 
inflammation,  and  void  of  urine."  On  examination  of  the  uterus,  there  was 
discovered  an  extensive  rupture  of  the  broad  ligaments,  near  to  the  cervix  uteri. 
"For  about  four  inches  there  was  a  high  degree  of  inflammation,  clearly 
pointing  out  the  place  where  it  had  been  twisted.     The  other  parts  of  the 
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uteras  were  healthy.  The  vagina  appeared  inflamed  throughout  its  vbole 
length  f  this  condition  was  supposed  to  be  due  to  the  frequent  and  long- 
continued  attempts  to  introduce  the  hand  to  extract  the  calf. 

The  cause  of  all  these  lesions  was  "  the  Cow  tumbling  into  a  ditch,  and 
remaining  there  for  some  time  struggling  very  much."  '^  The  calf  and  uterus 
were  turned  or  twisted  in  consequence  of  the  lateral  ligaments  giving  way, 
which  would  take  place  during  the  fall,  as  the  poor  animal  completely  turned 
over  before  she  fell  to  the  ground.  The  mesentery  might  possibly  be  torn  at 
the  same  time,  and  the  intestines  forced  into  the  pelvic  cavity.  That  part  of 
the  gut  which  rested  on  the  brim  of  the  pelvis  was  strangulated,  from  the 
weight  of  the  calf  resting  on  it ;  and  the  other  portion,  which  was  forced 
back,  was  continually  under  the  influence  of  excessive  pressure,  from  the 
poor  creature's  attempt  to  rid  herself  from  pain." 

Mr.  Bennett  ( Veterinarian^  vol.  xlv.  925),  called  to  see  a  Cow  which  had  been  rafferiD^ 
from  aphthous  fever,  but  which  on  recovery  began  to  exhibit  symptoms  of  abdominal 
pain,  found  on  examination  that  it  was  near  the  period  of  parturition  :  the  paina,  in- 
•dicated  by  the  symptoms,  being  somewhat  allied  to  those  of  labour,  but  were  unac- 
companied by  any  ailatation  of  the  os  uteri.  The  pulse  was  <}uick  and  tremulous, 
the  oreathin^  rapid,  and  the  surface  of  the  body  bedewed  with  perspiration  ;  the 
faeces  and  unne  were  voided  during  the  painful  expulsory  efforts.  Supposing  the 
foetus  to  be  dead,  and  that  in  due  course  the  os  uteri  would  be  dilated,  diffosihle 
stimulants  were  administered  with  the  view  of  snstainine  the  animal's  strencih  and 
assisting  in  the  expulsion  of  the  calf.  Subsequently,  on  the  same  day,  the  pTUse  wu 
Tather  more  distinct ;  though  the  eyes  were  more  sunken  and  the  general  indications 
of  suffering  more  marked.  On  the  following  morning  it  was  much  worse,  being  almost 
pulseless  and  evidently  dying,  and  no  signs  of  delivery.     The  Cow  died  soon  after. 

On  making  a  po9t-7iu>rfjem  examination,  the  uterus  was  found  to  be  much  congested, 
lits  vessels  beins  turgid  with  blood,  and  its  walls  very  much  thickened.  But  what, 
>in  Mr.  Bennett^  eyes,  was  a  very  singular  thing,  was  the  presence  'of  a  "  comj^ete 
twist  in  the  neck  of  the  uterus  ;  so  that  the  uterus  must,  calf  and  all,  have  tamed 
quite  over  in  the  abdomen."  ^Vhether  this  state  of  things  arose  from  the  Cow  roll- 
ing or  from  any  other  cause,  Mr.  Bennett  could  not  say ;  though,  from  the  appearance 
of  the  uterus,  he  imagined  the  accident  might  have  occurred  forty-eight  hours.  He 
adds  that,  "  No  doubt  the  strangulation  would  lead  very  qnicldy  to  the  complete 
congestion  of  the  vessels  of  the  womb  and  to  the  speedy  death  of  the  calf." 

At  a  meeting  of  the  Liverpool  Veterinary  Medical  Association  held  in  1875,  Mr. 
Woods  described  a  case  of  "  twisted  uterus  "  in  a  Cow,  the  oivan  containing  a  folly 
developed  fcetus,  and  the  os  bavins  become  hermetically  sealed.  The  animid  had 
been  ill  for  some  time ;  but  it  gradually  recovered,  and  was  fed  for  the  butcher. 
When  killed  the  foetus  was  discovered  to  be  quite  perfect,  but  the  membranes  had 
disappeared  through  absorption. 

Captain  Russell,  M.R.C.  V .S.  ( Veterinary  Journal,  November,  1876),  relates  that  he 
was  called  to  see  a  heifer  described  as  '*  straining  a  good  deal,"  and  had  been  doing  so 
for  sixteen  hours,  as  if  attempting  to  calve  ;  but  tmit  **  nothin£[  was  visible,  nor  was 
her  time  up  for  another  month  or  six  weeks."  The  Cow  was  lyins,  and  evidentiy  in 
great  pain  ;  it  was  straining  violently  ;  the  eyes  were  sunken ;  the  pulse  was  very 
frequent,  feeble,  and  almost  fluttering ;  with  other  symptoms  denoting  great  exhaus- 
tion, and  apparently  speedy  dissolution.  On  making  an  examination  per  vaginam  in 
the  usual  manner,  to  ascertain  if  it  was  merely  a  case  of  mal-presentation  of  the 
foetus,  the  hand  could  onlv  be  introduced  about  six  inches,  the  walls  of  the  cansl 
feeling  as  if  coiled  from  left  to  right ;  the  mucous  membrane  seemed  to  be  much 
congested,  and  felt  "  corded,"  hot  and  swollen.  Twisted  uterus  was  diagnosed,  and 
reduction  was  attempted  by  turning  the  animal  from  right  to  left,  but  without  any 

benefit. 

The  symptoms  being  so  urgent,  and  as  the  Heifer  was  in  good  condition,  it  was 
immediately  destroyed.  On  opening  the  abdomen,  the  entire  K>dy  of  the  uterus  was 
discovered  to  have  made  a  rotation  from  left  to  right,  the  upper  having  become  the 
under  surface.  The  torsion  itself  was  much  congested  and  strangulated,  and  the 
pelvic  cavity  between  the  walls  of  the  vagina  and  rectum,  and  between  the  former 
and  the  floor  of  the  pelvis,  was  full  of  effused  senim  of  a  jelly-like  conaistenoe— 
evidently  the  result  of  long-continued  straining.  The  foetus  was  well  developed, 
and  had  apparently  been  dead  for  some  hours,  decomposition  having  set  in. 
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How  or  when  the  uterus  became  displaced  in  this  instance,  could  not  be  discovered, 
as  the  animal  had  been  turned  out  to  pasture  with  several  others,  and  nothing  had 
been  observed  amiss  with  it  until  the  previous  day.  Then  it  was  observed  to  lie 
down  and  get  up  frequently,  and  to  stand  with  the  back  raised  and  tail  elevated  ; 
straining  very  much  in  that  attitude. 

TreatmenL 

The  successful  treatment  of  torsion  of  the  uterus  had,  to  the  great  majority 
— ^indeed,  to  all — of  the  veterinary  obstetrists  of  not  long  ago,  evidently  ap- 
peared hopeless ;  consequently,  the  animal  suffering  from  this  accident  was 
either  left  to  die  without  succour,  or  was  consigned  to  the  butcher  if  its  car- 
case could  be  utQised  for  food.  In  some  few  instances,  as  we  have  seen, 
the  animal  has  not  succumbed,  but  recovered  from  the  effects  of  the  torsion, 
and  without  reposition  of  the  organ  having  been  effected.  After  fruitless  efforts, 
the  labour  pains  have  subsided,  the  foetus  dies  and  becomes  mummified ; 
the  Cow  is  in  an  ailing  condition,  perhaps,  for  some  time,  but  rallies,  and 
may  even  regain  its  former  condition,  not  unfrequeatly  even  yielding  a  cer- 
tain quantity  of  milk. 

In  other  cases  the  Cow  becomes  emaciated  and  miserable  looking,  gives  no 
milk,  and  generally  succumbs,  after  a  variable  period,  to  chronic  peritonitis. 
Bat  in  far  more  instances  serious  illness  ensues  at  the  very  commencement, 
and  we  have  metritis  and  peritonitis,  gangrene  of  the  uterus,  putrefaction  of 
the  foetus,  septikaemia,  paraplegia,  or  other  grave  conditions  which  quickly 
terminate  life. 

In  British  veterinary  literature  only  two  successful  attempts  have  been 
recorded,  and  these  by  Mr.  Cartwright,  of  Whitchurch,  one  being  so  late  as 
1875. 

On  the  Continent,  although  many  cures  have  been  published,  yet  they 
only  date  from  a  comparatively  recent  day.  ^Nevertheless,  according  to  Eainard 
(Traits  Comjplet  de  la  Parturition,  vol.  L  p.  420),  VieiUard  long  ago  (1823) 
succeeded  in  one  instance  in  saving  a  Cow  and  calf,  through  having  recourse 
to  vaginal  hysterotomy.  In  this  case  there  was  inversion  of  the  uterus,  the 
cervix  of  which  was  extruded  beyond  the  vagina,  and  showed  three  markedly- 
salient  spiral  rings.  He  experienced  much  dif&culty  in  making  convenient 
openings ;  the  extensive  incisions  he  was  compelled  to  make,  in  order  to  re- 
move the  foetus,  became  lacerations,  and  there  was  serious  haemorrhage. 
Yet  the  animal  made  a  good  recovery.  This  formidable  operation  has  not 
found  an  imitator,  and  does  not  require  one :  except  perhaps  in  a  similar 
case,  and  in  which  there  is  eversion  of  the  vagina,  so  that  the  parts  to  be  in- 
cised are  visible. 

The  principal — ^indeed,  the  sole — indication  for  the  relief  of  this  accident 
is  to  untwist  the  uterus  ;  in  doing  this  the  cervix  and  ?os  are  restored  to  their 
normal  condition,  and  the  vagina  rendered  patent,  while  the  uterus  itself  as- 
sumes its  ordinary  relations. 

Various  methods — all  of  which  have  been  attended  with  more  or  less  suc- 
cess in  practice — have  been  devised  to  accomplish  this  object. 

They  are  (1)  Abdominal  taxis  ;  (2)  Vaginal  hysterotomy  ;  (3)  Vaginal  taxis ; 
(4)  DentK's  procedure ;  (5)  Daneau's  procedure ;  (6)  Rotation  of  the  Cow's 
hody;  and  (7)  Gastro-hysterotomy,  or  Ccesarean  section. 

1.  Abdominal  Taxis. — ^The  idea  of  opening  the  abdomen,  and  thrusting 
the  hands  and  arms  into  its  cavity,  in  order  to  search  for  the  twisted  uterus, 
then  to  nntwist  it  directly  by  turning  it  on  its  axis  in  a  contrary  direction  to 
the  torsion,  in  order  to  deliver  the  animal  by  the  natural  passages,  is  at  first 
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sight  an  eminontly  rational  and  practical  procedure,  and  one  wliicb,occuiniig  in- 
dependently to  several  minds,  has  been  resorted  to  by  a  number  of  vetennaiy 
obstetrists.  But,  however  simple  and  feasible  it  may  appear,  yet  it  is  veiy 
far  from  being  an  easy  or  always  successful  method,  and  this  for  several 
reasons.  Among  these  may  be  cited  the  great  weight  of  the  gravid  uterus 
— from  112  to  180  pounds — its  immense  size,  its  convex,  smooth,  and  slip- 
pery surface  ;  the  limited  space  there  is  in  the  abdominal  cavity  for  manipula- 
tion ;  and  the  obstacles  the  other  viscera  offer  to  version  manoeuvres. 

"  Nothing,"  says  !Mazure,  after  repeatedly  trying  this  method,  "  appears 
more  simple  to  the  mind  than  to  seize  with  the  hand  one  of  the  sides  of  the 
uterus,  and  to  swing  it  round,  and  especially  as  it  is  restoring  the  organ  to 
its  natural  position.  Yet  no  one  whom  I  know  is  competent  to  perform  this 
simple  movement. 

**  My  canfrhre  and  I  tried  to  swing  round  the  uterus,"  writes  Gosselin, 
'^  but  it  was  in  vain  ;  all  our  efforts  could  not  even  cause  it  to  change  its 
place." 

Bouley  attempted  this  method  in  1853,  but  did  not  succeed.  After  fail- 
ing in  other  manoeuvres  to  effect  the  detorsion  of  the  uterus,  in  despair  he 
made  a  large  incision  in  the  right  flank,  in  order  to  try  if  he  could  not,  by 
direct  taxis  on  the  organ  itself,  restore  it  to  its  ordinary  condition.  But  he 
was  disappointed  :  for  the  uterus,  enormously  distended,  so  completely  filled 
the  abdominal  cavity  that  the  hand  could  scarcely  be  introduced  between  it 
and  the  walls  of  the  abdomen ;  while  the  surface  of  the  uterus  was  so  smooth 
that  the  operator's  fingers  could  not  cling  to  it. 

Notwithstanding,  this  operation — ^which,  from  having  been  performed  in 
the  region  of  the  flank,  has  received  the  designation  of  "  laparotomy"  (from 
Xacrapa,  flank  or  loins,  and  ri/ivnv,  to  cut) — has  been  practised  with  variable 
success  in  Germany  by  Fausel  (1849),*  Epple  (1852),  Kohler  (1853), 
Diccas  (1867),  Leclileuthner  (1868),  Obich  (1869),  Heichlinger  (1869>,etc.; 
in  Franco  by  Darreau,  Garreau,  and  others;  in  Italy  by  Santoni  and  Rocco; 
and  in  Denmark  by  Stockfleth. 

We  have  said  that  the  success  attending  laparotomy  has  been  variable. 
This  is  exemplified  in  Obich's  experience  (fFochensdirift  fur  ThierJieUkunde, 
1869).  This  veterinarian  had  three  cases  of  uterine  torsion,  in  which  he 
resorted  to  this  operation  to  replace  the  organ.  Two  of  the  cases  were  at- 
tended with  complete  success ;  but  in  the  third  the  uterus  was  of  such  an 
extraordinary  size  and  weight,  that  he  failed  to  restore  it  to  its  natural  posi- 
tion. He  proposed  in  future  to  facilitate  the  operation  by  using  a  looped 
cord  with  which  to  raise  the  organ. 

Heichlinger  operated  successfully  on  a  Cow  in  the  same  manner,  but  the 
animal  afterwards  perished  through  gangrene  of  the  uterus. 

It  must  be  admitted  that  the  operation  has  not  been  performed  sufficiently 
often,  and  then  sometimes  in  very  unfavourable  circumstances,  to  enable  us 

*  It  18  urorthy  of  note  that  the  idea  of  resorting  to  laparotomy  occurred  to  an  excellent  Teter- 
inary  practitioner  in  Scotland,  perhaps  long  before  it  aid  to  Fauael,  though  for  lack  of  oppor- 
t unity  it  waa  not  carried  into  effect.  Mr.  Cartwrieht,  of  Whitchurch,  writing,  in  1850,  "On 
Torsion  of  the  Uterus  in  the  Cow  "  {Veterinarian,  toI.  xxiii.  p.  246),  and  its  treatment,  and  pro- 
posing to  try  rolling  the  animal,  adds  :  "If  I  did  not  succeed  in  this  way,  I  should  proceed 
according  to  a  suggestion  given  me  hy  Mr.  John  Steel,  of  Bigear,  Lanarkshire — Tii.,  to  make 
an  incision  between  the  ilium  and  the  ribs  on  the  right  side,  and  try  to  untwist  it  (the  uterus). 
If  I  succeeded,  I  should  sew  up  the  wound  and  allow  the  labour  to  take  its  natural  course ;  but 
if  not,  I  am  not  aware  that  there  is  any  other  means  but  that  of  performing^  the  Cawarean  opera- 
tion. Mr.  Steel,  although  he  has  not  yet  had  an  opportunity  of  testing  its  practicability,  de- 
serves the  thanks  of  the  profession  for  such  a  suggestion,  and  it  is  one  wLich  I  think  very  likely 
to  succeed.    At  any  rate,  if  it  does  not,  we  can  but  perform  the  Caeaarcau  operation." 
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to  draw  any  satisfactory  conclasions  as  to  its  value.  Darrcau,  who  hash  beeni 
fortunate  in  some  of  his  attempts,  writes :  ^^  Direct  taxis  by  an  opening  made  in> 
the  flank  has  had  some  advantages;  I  have  even  thought  for  a  moment  after  my 
first  success  that  it  would  be  the  only  means  I  should  resort  to  for  the  future. 
But,  unfortunately,  new  cases  upset  my  predictions,  and  compelled  me  to- 
seek  for  more  efficacious  means."  And  Faussel  admits  that  the  considerable 
weight  pf  the  uterus  may  sometimes  prove  an  insurmountable  obstacle. 

The  dangers  attending  the  operation,  even  if  reposition  of  the  uterus  i^ 
effected,  are  as  great  as  its  difficulties.  Several  good  authorities  have  there- 
fore recommended  its  abandonment,  or  at  least  its  being  adopted  only  in  very 
exceptional  circumstances. 

Operaiiojk — Different  operators  have  different  modes  of  operating.  Som& 
prefer  the  animal  in  a  standing  position ;  others  throw  it  down.  One  selects 
the  left  flank ;  another,  and  perhaps  with  more  reason,  incises  the  right 
flank.  Diccas,  whose  procedure  appears  to  be  preferred  by  Saint- Cyr, 
operates  as  follows :  The  animal  is  led  into  a  suitable  place,  and  secured  as 
if  to  he  operated  upon  for  internal  hernia.  The  skin  and  muscles  of  the 
right  flank  are  carefully  divided  for  about  five  or  six  inches,  the  opening 
being  directed  downward  and  slightly  forward.  The  cord  fixing  the  hind 
quarters  of  the  animal  (which  is  standing)  is  slackened  a  little,  and  the  hand 
is  introduced  into  the  abdominal  cavity  and  pushed  towards  the  left  side, 
passing  it  above  the  uterus  if  the  torsion  is  from  right  to  left ;  but  towards  the 
right  side  and  below  the  uterus  if  the  twist  is  in  the  opposite  direction.  The 
displaced  organ  is  then  seized,  and  endeavours  made  to  bring  it  into  its 
normal  position  by  lifting  and  drawing  it  towards  the  incision.  To  prevent 
the  hand  slipping  on  the  surface  of  the  uterus,  it  is  wrapped  round  with  a 
piece  of  thin  cloth.  Two  assistants  are  required,  one  of  whom  exercises  a 
certain  amount  of  pressure  on  the  abdominal  walls ;  while  the  other  finds  out, 
by  vaginal  palpation,  the  extent  of  replacement  which  the  uterus  undergoes. 

When  reposition  is  complete,  the  hand  is  withdrawn  from  the  abdominal 
cavity,  and  the  lips  of  the  wound  are  brought  together  by  four  or  five  tape 
or  wire  sutures,  and,  if  thought  necessary,  a  pitch  plaster  may  be  fixed  over  it. 

According  to  Obich,  within  eight  days  the  wound  will  have  healed  by 
£rst  intention. 

2.  Vaginal  Hysterotomy. — Wo  have  noticed  that  Vieillard,  so  long  ago 
as  1823,  removed  the  foetus  from  a  twisted  uterus  by  means  of  vaginal  sec- 
tion. In  1856  Ercolani  proposed  vaginal  hysterotomy,  the  opening  being 
made  through  the  upper  wall  of  the  vagina,  for  the  reposition  of  the  twisted 
uterua  The  operation  is  of  the  same  kind,  and  is  conducted  in  a  similar  man- 
ner, as  that  for  the  castration  of  Cows,  introduced  by  Charlier ;  except  that, 
instead  of  the  ovaries  being  seized,  the  uterus  is  grasped  through  the  wound, 
and  attempts  made  to  untwist  it.  Kueff  speaks  in  favour  of  the  proceeding ; 
but  we  cannot  find  that  it  has  ever  been  carried  into  practice,  and  serious 
doubts  may  be  entertained  as  to  the  likelihood  of  its  being  successful^  from 
the  weight  and  size  of  the  gravid  uterus,  and  only  one  hand  being  employed  to 
turn  the  displaced  mass,  unless  the  displacement  should  be  very  trifling ;  in 
which  case  a  simpler  operation  might  succeed. 

If  attempted,  not  much  risk  may  be  apprehended  from  incising  the 
vagina,  as  it  has  generally  been  found  to  be  attended  with  little  danger,  and 
cicatrisation  soon  takes  place. 

3.  Yagixal  Taxis. — All  sanguinary  and  serious  operations  for  the  cure  of 

20 


306  MATERNAL  DTSTOKIA. 

uterine  torsion — like  the  two  preceding — should  he  avoided,  if  possihie,  until 
the  simpler  means  which  modem  veterinary  science  has  indicated  are  tiied. 
We  allude  more  particularly  to  version,  which  rarely  fails  to  hring  the  case 
to  a  satisfactory  termination.  That  is,  of  course,  on  the  assumption  that  this 
is  resorted  to  sufficiently  early ;  for  it  must  he  rememhered  that  nothing  is 
gained  hy  delay  in  this  accident,  and  if  relief  is  to  he  afforded  it  must  be 
rendered  promptly^  and  as  soon  as  the  existence  of  displacement  is  £iirly 
estahlished.  \Vhen  delay  has  heen  allowed  to  ^take  place,  more  or  less 
serious  consequences  must  ensue  to  either  the  foetus  or  the  maternal  oigazis, 
or  to  hoth. 

In  certain  cases  of  very  incomplete  torsion — quarter  rotation  of  the  uterus, 
for  instance — and  when  there  is  sufficient  space  in  the  vagina  for  the  hand  to 
pass  through  the  ohstacle  and  into  the  os  or  uterus,  detorsionhas  heen  accom- 
plished hy  seizing  the  most  suitahle  parts  of  the  foetus  and  exercising  direct 
traction  on  it.  Instances  of  success  hy  adopting  this  course  have  heen  fur- 
nished hy  Chamhon,  Cann,  Gaven,  Darreau,  and  others. 

The  mode  of  procedure  may  he  as  follows : — ^After  ascertaining  the  direction 
of  the  torsion,  the  arm  is  to  he  introduced  into  the  uterus  as  deeply  as  pos- 
sihie ;  if  the  foetal  memhranes  are  yet  intact,  they  must  he  largely  ruptured, 
and  the  most  convenient  parts  of  the  foetus  sought  for.  In  this  respect  it 
will  he  found  that  every  part  of  the  young  animal  does  not  offer  the  same 
advantages  to  the  operator,  for  reposition  of  the  uterus.  The  head  is  too 
large  and  does  not  afford  sufficient  hold  for  the  hand ;  the  pasterns  and  knees 
are  too  much  removed  from  the  hody  and  too  round ;  hut  the  hocks  and 
elhows  are,  of  all  parts  perliaps,  those  hest  adapted  for  this  kind  of  manipu- 
lation. If  one  of  them  can  he  reached,  it  should  he  firmly  grasped,  and 
endeavours  made  hy  it  to  raise  the  hody  of  the  foetus,  at  the  same  time  giring 
it  a  turning  movement  contrary  to  that  which  we  would  give  the  uteros  in 
order  to  untwist  it 

Supposing,  for  example,  that  the  torsion  is  to  the  right,  and  that  the  fatos, 
offering  an  anterior  presentation,  is,  from  the  fact  of  the  quarter  revolution  of 
the  organ,  in  the  right  vertehro-Uial  ^position  ;  then  the  object  must  he  to  place 
it  in  the  vertehrchsacral  position. 

To  effect  this,  the  right  hand,  in  a  state  of  supination  (knuckles  down- 
wards, palm  upwards),  must  he  introduced  beneath  the  fostus,  and,  if  possible^ 
the  left  fore  limb  seized  by  the  elbow ;  then  the  operator,  turning  his  arm 
round,  raises  the  body  of  the  creature,  at  the  same  time  turning  so  that  the 
withers  describe  the  arc  of  a  circle  from  right  to  left — from  the  right  flank  of 
the  Cow  towards  the  sacrum. 

Sometimes  when  the  foetus  is  alive,  at  the  moment  this  manoeuvre  is  being 
executed  it  makes  a  movement  which  greatly  assists  the  efforts  of  the 
operator. 

If  the  dimensions  of  the  vagina  admit  of  it,  the  limbs  of  the  foetus  maybe 
dra^vn  into  the  pelvis,  and  even  as  far  as  the  vulva  ;  and  while  the  operator 
is  acting  as  described  on  the  upper  part  of  one  of  the  legs,  an  assistant 
presses  on  the  free  portfon,  and  by  thus  aiding  in  the  version  considenbly 
facilitates  the  task. 

By  this  procedure  several  obstetrists  have  been  successful  in  re-adjusting 
the  uterus,  through  the  medium  of  the  foetus ;  the  adjustment  being  ascer- 
tained by  the  disappearance  of  the  spiral  mucous  folds  from  the  vagina  and 
the  patency  of  the  canal. 

^Nevertheless,  it  has  been  remarked  that  this  operation  is  not  so  easy  as  one 
would  be  inclined  to  imagine  it  without  testing  it  in  practice.     It  requires 
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much  force  to  raise  and  turn  the  foetus  in  this  way ;  and  the  constricted 
Tagina  and  powerful  uterine  contractions  are  formidable  obstacles  to  the 
exercise  of  that  force. 

Some  Teterinarians,  as  Meyer  and  Losner,  have  succeeded  in  adjusting  a 
slightly  twisted  uterus  by  introducing  the  hands  into  the  vagina,  and  aided 
by  assistants,  who  manipulated  either  with  their  hands  or  by  means  of  boards 
or  sheets  applied  externally  to  the  abdomen,  so  as  to  set  the  organ  straight.  Of 
course^  such  attempts  must  be  greatly  promoted  if  the  foetus  can  be  reached 
and  used  as  an  instrument  in  the  manner  just  alluded  to. 

4.  Denoc's  Procedure. — Denoc  appears  to  have  been  the  first  veteri- 
narian who  attempted  reduction  of  this  torsion  by  the  simple  means  stated 
above,  but  applied  in  such  a  manner  as  to  merit  the  designation  of  "  original." 
His  procedure  marked  a  great  step  in  advance,  so  far  as  veterinary  obstetrics 
are  concerned. 

In  1845  he  describes  the  case  of  a  Cow  (Recueil  de  Med,  VMerbiaire^  1 845, 
p.  69)  unable  to  calve,  but  whoso  os  uteri  was  sufficiently  dilated  to  allow 
him  to  pass  his  hand  into  the  uterus,  where  the  foetus  lay  in  a  good  position, 
but  from  which  it  could  not  be  expelled,  owing  to  a  wide  membranous  fold 
extending  from  the  cervix  to  the  fundus  of  the  organ. 

His  manner  of  getting  rid  of  the  torsion  consisted  in  suspending  the  animal 
by  a  very  narrow  sack  passed  under  its  chest ;  and  two  pulleys  having  been 
fixed  in  the  wall  on  the  right  side — one  corresponding  to  the  fore  limbs,  the 
other  to  the  hind  ones — the  fore  legs  were  tied  by  a  cord  which  passed  through 
the  corresponding  pulley,  while  the  hind  ones  were  also  secured  by  another 
coid  running  through  the  posterior  pulley,  five  men  were  posted  to  the  distal 
end  of  each  of  these  cords,,  and  directed  to  pull.  When  this  was  done,  the 
suspended  Cow  was  swung  into  a  dorsal  position.  Then  two  strong  men, 
placed  on  the  left  side,  were  directed  to  push  the  animal's  body  to  the  right 
— a  movement  which  caused  it  suddenly  to  rotate. 

An  exploration  with  the  hand  led  to  the  discovery  that  the  uterus  had 
changed  its  place,  but  that  there  was  either  a  double  torsion,  or  the  inversion 
of  the  aninal  had  .only  incompletely  turned  the  uterus,  as  the  duplicature  was 
still  present  at  the  cervix. 

Another  pull  was  given  at  the  cords,  and  the  previous  manoeuvre  repeated, 
and  this  time  with  a  good  effect,  as  it  was  found  that  the  obstructing  fold 
had  now  vanished,  and  the  uterus  was  in  its  ordinary  position. 

The  Cow  was  then  left  alone,  to  await  the  result  of  its  own  expulsive 
efforts ;  but  nothing  having  transpired  after  about  an  hour,  a  dose  of  ergot  of 
lye  was  administered.  Another  hour  had  not  elapsed  until  parturition  was 
accomplished  without  the  slightest  difficulty,  two  calves  being  bom. 

5.  Darbeau's  Procedure. — Denoc's  method  does  not  appear  to  have  been 
much  practised,  either  because  it  was  lost  sight  of,  or  was  only  adapted  for 
cases  of  very  slight  torsion  ;  and  in  view  of  the  great  difficulty  general]  j  ex- 
perienced in  vaginal  taxis — which  is,  after  all,  the  most  reasonable,  least 
dangerous,  and  perhaps  the  most  convenient  of  all  methods — several  de- 
vices have  been  brought  forward  to  render  it  more  easy  and  efi*ective.  Of 
these  none  deserves  more  notice  than  that  of  Darreau,  and  which  was  brought 
before  the  Central  Veterinary  Medical  Society  of  Paris  in  1852.  The  im- 
provement in  vaginal  taxis  for  this  accident,  mainly  consists  in  the  employ- 
ment of  what  has  been  designated  a  "  uterine  retroversor"  (uierinr^troverseur), 
an  appliance   which    would  appear   to  be  very  ingenious,  if  complicated. 
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And,  besides,  it  is  only  of  service  in  those  cases  in  which  the  hand  can  be 
introduced  in  the  uterus  and  the  feet  of  the  foetus  seized — a  state  of  afifaiis, 
unfortunately,  not  always — ^nor  indeed  very  often — present  in  torsion  of  this 
viscus.  Liautard  and  some  others,  however,  while  admitting  that  the 
apparatus  is  not  very  easily  applied,  yet  testify  to  its  utility. 

The  apparatus  is  composed  of  three  rods  (A,  A',  A" ;  Fig.  76) ;  of  a  wiDch 
(B)  ;  of  a  screw,  with  a  movable  screw-nut  (D),  pierced  by  three  holes;  and, 
finally,  three  cords  (E,  E',  E")  with  a  loop  (F).  The  end  of  each  rod  (6),  a 
little  thickened,  has  a  longitudinal  hole  (H)  ;  the  other  extremity  (I)  has  a 
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Fig.  76L 
Daskxav's  Bztsotesbob. 

hole  punched  through  it,  and  a  shoulder  (K).  This  end  of  the  three  rods  is 
inserted  into  the  three  holes  of  the  winch. 

The  apparatus  is  put  together  for  use  in  the  following  manner: — ^The 
cords  are  fastened  by  their  loop  (F)  to  the  two  pasterns  and  the  lower  jaw  of 
the  foetus,  and  serve  as  points  of  attachment  as  well  as  conductors  to  the  rods. 
With  this  object  the  obstetrist  passes  them,  one  by  one,  through  the  hole  (H) 
in  each  rod ;  then,  by  one  hand,  he  seizes  the  extremity  (I),  and  with  the 
second  hand  the  other  end  (G);  directing  the  latter  towards  the  part  of  the 
foetus  to  be  pulled  at,  an  assistant  who  keep  the  cord  tense  passes  this  through 
the  hole  (I).  This  done,  each  rod  is  inserted  in  one  of  the  openings  of  the 
winch,  the  screw  (C)  is  pushed  through  the  middle  hole,  and  the  cords  are 
passed  through  the  holes  in  the  nut  (D)  of  the  screw  (C),  by  means  of  which 
they  arc  made  as  tight  as  may  be  necessary. 

The  apparatus  may  be  used  either  while  the  Cow  is  standing  or  lying  on  it? 
back.  By  turning  the  handle  of  the  winch  in  a  contrary  direction  to  the  torsion, 
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counter-torsion  is  at  once  effected  without  difficulty,  and  without  causing 
the  animal  any  fatigue.  If  the  resistance  is  at  all  great,  the  operator  entrusts 
the  instrument  to  the  assistant,  passes  his  hand  into  the  uterus,  presses  on 
the  head  of  the  calf,  and  in  this  way  aids  the  action  of  the  retroversor.  Par- 
turition then  takes  place  naturally. 

6.  Rotation  of  the  Cow's  Body. — The  methods  of  Denoc  and  Darreau 
are  likely  to  be  useful  only  in  cases  in  which  the  uterus  is  slightly  twisted ; 
and  in  these  instances,  and  others  in  which  the  torsion  is  much  greater,  the 
method  about  to  be  considered  is  so  simple,  attended  with  so  little  danger, 
and  hitherto  has  }ielded  such  favourable  results,  that  it  is  certainly  to  be 
preferred,  unless  vaginal  taxis  can  be  resorted  to  with  every  chance  of  speedy 
success.  This  method  consists  in  rolling  the  animal  affected  with  uterine 
torsion,  in  such  a  manner  that  the  twist  which  forms  an  obstacle  to  parturition 
is  efiGsiced,  and  the  genital  passages  are  open  for  the  passage  of  the  foBtus. 

This  method  has  been  in  vogue  for  a  long  time,  and  its  introduction  is  due, 
according  to  Dieterichs,  of  the  Berlin  Veterinary  School,  to  Fricke,  a  Hano- 
verian veterinary  surgeon.  At  least  this  would  appear  to  be  the  fact  from 
what  Dieterichs  has  stated  with  regard  to  Denoc's  procedure  in  1845  {RecueU 
de  Med,  Veierinmre),  when  he  says  that  not  only  had  Schmidt,  Vix,  Irminger, 
and  Schenker — all  German  veterinarians — mentioned  the  occurrence  of 
torsion  of  the  uterus ;  but  that  Fricke,  in  addition,  cured  a  Cow  of  the  acci- 
dent by  tying  its  feet,  two  and  two,  then  rolling  it,  taking  care  to  move  it 
in  a  contrary  direction  to  that  in  which  the  torsion  had  been  produced. 

German,  French,  Belgian,  and  Italian  veterinary  obstetrists  have  practised 
this  method  of  reduction  in  a  very  large  number  of  instances,  and  alto- 
gether with  most  gratifying  results.  Mr.  Cartwright,  in  England,  has  been 
successful  in  two  cases.  As  with  Denoc's  rotation  method,  this  is  a  version 
of  the  utems,  and  not  of  the  foetus. 

The  manner  of  rolling  the  animal  varies  somewhat  with  different  authorities, 
but  in  principle  all  are  agreed.  The  first  step,  after  ascertaining  the  existence 
and  the  direction  of  the  displacement,  is  to  empty  the  udder  of  its  milk  as 
completely  as  possible,  so  as  to  prevent  the  gland  being  injured  during  the 
operation. 

While  this  is  being  done,  a  sufficiently  roomy  place  should  be  got  ready, 
and  the  floor  covered  with  a  thick  layer  of  straw ;  on  this  the  Cow  is  thrown 
on  the  proper  side,  and  with  all  possible  care,  the  feet  being  fastened  together. 
The  hand  and  arm  are  then  to  be  introduced  as  far  into  the  vagina  as  its  con- 
dition wiU  permit.  Should  the  os  be  accessible,  and  dilated,  some  part  of 
the  foetus  must  be  secured,  and  more  especially  a  limb ;  this  must  be  firmly 
maintained  in  one  position.  If  the  foetus  cannot  be  reached,  then  nothing 
remains  but  to  make  the  wall  of  the  vagina  the  point  of  resistance  until  a 
better  can  be  made  available. 

The,  assistants  are  then  to  pull  at  the  ropes  which  secure  the  feet,  so  as  to 
bring  the  Cow  on  its  back  ;  then  gently,  and  without  jerking,  allow  it  to  fall 
on  the  opposite  side.  This  being  done,  the  animal  is  raised  on  its  chest,  by 
the  shoulder  and  quarter,  and  turned  over  on  the  side  on  which  it  was  thrown. 
In  this  way  it  will  have  made  a  complete  rotation. 

While  the  assistants  are  rolling  the  Cow,  the  operator,  with  his  hand  in 
the  vagina  or  uterus,  as  the  case  may  be,  endeavours,  by  pressing  in  the 
opposite  direction,  to  keep  the  organ  fixed  and  to  prevent  its  following  the 
movement  the  body  is  undergoing. 

If  the  operation  is  well  conducted,  and  the  body  of  the  Cow  moved  in  the 
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proper  direction,  the  obstetrist  will  find,  as  rotation  is  carried  on,  that  the 
genital  passage  is  becoming  wider  and  the  obstacle  disappearing,  until,  the 
spiral  rings  having  become  effaced,  the  hand  can  reach  the  cervix  and  penetrate 
the  uterus  if  the  os  is  relaxed.  Generally  a  gush  of  the  liquor  anmii  from 
the  organ  announces  the  termination  of  the  operation* 

If,  however,  the  hand  is  more  strongly  compressed  by  the  spiral  folds  as 
the  animal  is  turned  on  its  axis,  and  the  vaginal  canal  is  diminishing  in 
length,  it  is  a  proof  that  rotation  is  effected  in  the  wrong  direction.  This  is 
remedied,  of  course,  by  reversing  the  movement. 

Sometimes  it  is  sufficient  to  make  the  animal  execute  a  complete  turn  to 
bring  the  uterus  into  its  usual  position.  More  frequently,  however,  this 
rotation  only  relaxes  the  constriction  and  does  not  entirely  efface  the  rings ; 
so  that  it  is  necessary  to  continue  the  turning — always  in  the  same  direction 
— until  the  desired  result  has  been  obtained.  Then  parturition  can  be  com- 
pleted in  the  ordinary  way. 

It  will  be  seen  from  this  description  that  the  method  consists  simply  in 
rolling  the  Cow  as  one  would  roll  a  barrel ;  and  the  only  point  now  to  he 
discussed,  is  the  direction  in  which  it  should  be  rolled. 

This  point,  strange  to  say,  has  given  rise  to  as  warm  and  as  unsatisfactory 
discussions  as  some  of  the  other  points  to  which  reference  has  already  been 
made.  Some  authorities  have  declared  that,  to  achieve  the  reduction  of  the 
torsion,  the  Cow  must  be  rolled  in  the  same  direction  as  it ;  others  assert 
that  the  rolling  shoidd  be  contrary  to  the  torsion ;  while  others,  again,  pre- 
tend that  both  procedures  are  correct,  according  as  in  one  the  uterus  is  main- 
tained fixed,  while  in  the  other  it  remains  free  in  the  abdominal  cavity. 

The  confusion  imported  into  the  discussion  was  probably  largely  due  to 
the  manner  in  which  each  disputant  looked  at  the  question — or,  rather,  to 
the  position  in  which  he  mentally  placed  himself  during  the  supposed 
operation.  For  instance,  one  may  have  fancied  an  animal  in  'a  standing 
attitude  placed  before  him ;  another,  with  a  Cow  lying  on  its  back  ;  another 
stood  in  front  of  the  beast ;  another  imagined  he  was  behind  it ;  and  another 
stood  at  its  right  side,  while  a  seventh  viewed  it  from  the  left  Conse- 
quently, each  discussed  the  torsion,  and  the  mode  of  remedying  it  by  rolling, 
from  his  own  particular  point  of  view  ;  so  that  the  terms  they  employed  in 
the  discussion  could  not  fail  to  be  contradictory. 

Fortunately,  in  practice  no  great  harm  could  result ;  as  in  whatever 
direction  the  torsion  may  have  existed,  and  however  baffling  the  spiral  curving 
of  the  vaginal  ruga3  may  have  appeared  in  bad  cases,  the  grand  test  and  guide 
was  the  effect  produced  by  rolling.  If,  when  the  Cow  was  turned  to  the 
right,  the  vagina  became  shorter  and  more  firmly  constricted,  then  it  was 
evident  that  the  animal  wi^  being  rolled  in  the  wrong  direction,  and  rolling 
to  the  left  was  indicated,  when  the  constriction  would  be  diminished  and  the 
vagina  lengthened.  The  procedure  might  be  empirical ;  nevertheless  it  was 
invaluable. 

But  there  can  be  no  reason  why  the  remedy  should  be  empirical,  or  why 
the  confusion  in  terms  which  has,  unfortunately,  existed  should  be  allowed  to 
hinder  the  progress  of  science,  and  even  throw  obscurity  on  the  practice  of 
such  an  important  operation  in  obstetrical  surgery. 

Saint-Cyr  had  already  explained  as  succinctly  and  clearly  as  possible  the 
exact  meaning  to  be  attached  to  the  terms  "  right  torsion  "  and  "  left  torsion ;" 
and  he  has  set  himself  as  diligently  to  demonstrate  what  should  be  under- 
stood by  "  rolling  an  animal  to  the  right,"  and  "  rolling  it  to  the  left."  He 
supposes  an  animal  laid  on  its  ri^ht  side  ;  if  it  is  desired  to  turn  it  on  its  left 
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side,  it  is  evident  that  this  may  be  accomplished  in  two  different  ways :  first, 
by  rolling  it  on  its  hack  and  allowing  it  to  fall  on  the  left  side  ;  and,  second, 
placing  it  on  its  sternum  and  pushing  it  over  on  its  left  side.  In  both  cases 
the  resalt  is  the  same  :  the  animal  lying  at  first  on  the  right  side,  finds  itself 
ai  last  on  the  left  side.  And  yet  it  is  perfectly  obvious  that  the  second  move- 
ment is  exactly  the  reverse  of  the  first ;  while  it  is  not  less  evident  that  the 
creature  in  both  movements  has  been  turned  from  right  to  left :  for  this  ex- 
pression in  its  real  sense  simply  means  that  the  animal  has  been  moved  from 
it3  right  to  its  left  side. 

But  in  order  to  give  to  this  expression  a  precise  signification,  a  conventional 
interpretation  is  necessary.  This,  Saint-Cyr  proposes,  should  be  as  follows : — 
"  It  ought  to  be  thoroughly  understood  that,  in  the  movement  of  rotation 
impressed  on  the  body  of  an  animal,  we  should  always  commence  by  placing 
it  on  its  back  before  bringing  it  on  the  side  opposite  to  that  on  which  it  first 
lay." 

In  this  sense,  "to  turn  or  roll  a  Cow  from  right  to  left,"  means  that  the 
animal,  "  laid  at  first  on  its  right  side,  was  placed  on  its  back,  then  on  its  left 
side,  then  on  the  sternum,  and  finally  on  the  side  from  which  it  commenced 
—the  right." 

The  contrary  expression  of  course  means  a  precisely  contrary  movement : 
left  side,  back,  right  side,  sternum,  left  side. 

From  all  this  it  must  be  admitted  that,  in  order  to  effect  detorsion  of  tho 
uterus,  the  Cow  should  be  rolled  in  the  same  direction  the  uterus  followed 
during  torsion ;  and  it  is  also  clear  that  the  uterus  does  not  participate  to  the 
same  extent  as  the  body  of  the  animal  in  the  rotatory  movement  to  which 
the  latter  has  been  subjected. 

Snpposinp^,  as  Saint-Cyr  has  done,  that  the  torsion  has  been  recognised  as 
/<//,  and  as  is  depicted  in  figure  75  (page  300). 

In  such  a  case  the  animal  would  be  cast  on  its  left  side,  and  turned  suc- 
cessively on  its  back,  right  side,  sternum,  and  left  side — it  would  be  rolled,  in 
fact,  from  left  to  right. 

If  one  complete  rotation  does  not  suffice,  then  the  movement  must  be 
continued  in  the  same  direction  until  the  hand  can  freely  pass  to  the  cervix 
and  into  the  uterus. 

Tho  soundness  of  these  views  of  our  estimable  colleague  is  amply  verified 
in  the  very  numerous  cases  of  torsion  of  the  uterus  which  have  been  pub- 
lished during  the  last  thirty  years  on  the  Continent,  and  particularly  in 
France,  of  which  he  gives  a  few  examples. 

1.  Bonley,  in  a  very  interesting  and  complete  observation  communicated  to  the 
Central  Veterinary  Medical  Society  of  Paris  (Becueil  de  M6lI.  V^terinalre,  1853, 
p.  469),  makes  ua  acquainted  with  the  following  features  in  a  case  of  this  description  : 

The  obstacle  which  his  hand  encountered  in  the  vagina  seemed  to  be  a  spiral  in- 
fondibolnm,  the  curves  of  which  were  directed  from  right  to  left  and  from  above 
downwarda — there  was,  in  fact,  left  torsion.  The  Cow  fell  on  the  rigJU  sidef  and  was 
fixed  in  this  position  ;  the  operator  then,  keeping  the  hand  firmly  Hxed  in  the  spiral 
tarns,  in  order  to  make  certain  of  his  diagnosis,  ordered  the  assistants  to  roll  the  animal 
from  right  to  te/t,  turning  it  on  its  back.  When  this  was  done,  he  found  his  hand 
Btrang^led,  as  it  were,  in  the  os.  He  at  once  oi*dered  them  to  roll  it  in  the  opposite 
direcuon  :  and  when  the  Cow,  which  was  lying  on  the  left  sitle  at  the  commencement 
of  this  second  rolling,  had  been  returned  to  her  right  side  by  being  pivoted  on  its 
back,  he  had  it  further  rolled  by  placing  it  on  the  belly,  and  then  on  the  left  side 
a^in.  Then  he  discovered  that  he  had  attained  his  object,  for  his  hand  could  enter 
the  tttems  freely,  and  a  gush  of  sanguinolent,  but  odourless,  fiuid  announced  that  the 
communication  between  the  uterus  and  vagina  was  again  established. 
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Here  the  torsion  was  to  the  left^  and  when  rotation  to  the  left  was  at- 
tempted  the  twist  became  increased ;  but  when  it  was  made  from  left  to  rigU, 
reduction  was  easy  and  complete. 

2.  Chambon  has  published  a  case  of  demi-torsion  of  the  utems  {RtcvueU  de  Mid. 
V€t6rinaire,  1860).     The  hand,  on  being  passed  into  the  vagina,  reached  a  multitade 

•of  spiral  folds  of  the  mucous  membrane,  the  vpper  of  which  were  directed  to  the 
rifjht  and  the  loicer  to  the  lefl.  The  os  could  be  penetrated  with  much  difficulty,  and 
:a  careful  exploration  led  him  to  believe  that  the  left  comu  was  higher  than  usual  and 
more  to  the  right ;  while  the  right  comu,  vhich  contained  the  foetus,  had  become  w- 
Jerior.  The  diagnosis  was  torsion  of  the  uterus  to  the  right,  Tha  animal  lay  down 
voluntarily,  at  first  on  the  left  side,  then  rising  with  difficulty  on  its  knees  and  hocks, 
it  fell  on  the  right  side.  Chambon  immediately  took  advantage  of  this  last  podtioii, 
4ind  introduced  his  hand  once  more  into  the  vagina,  reouesting  his  assistants  to  torn 
the  animal  over  on  Ute  belly  by  raising  the  shoulders  ana  haunch,  and  placing  it  on  its 
Heft  side.  In  doing  this,  he  felt  the  constriction  caused  by  the  vaginal  folds  notably 
increased  on  his  arm.  Turning  over  the  animal  again  to  its  original  position  on  the 
right  side,  he  had  the  limbs  tied  together  with  cords,  and  then  rotated  the  body : 
placing  it  on  the  back,  then  the  left  side,  belly,  and  right  side.  This  revolution  made 
{he  detorsion  complete. 

3.  Heu  publishes  three  cases  of  torsion  {Op,  Cit.,  1860,  p.  833),  one  of  whidi  will 
be  sufficient  for  illustration.  This  was  a  Cow  suffering  from  uterine  torsion,  as 
•evidenced  by  the  numerous  duplicatures  arising  in  the  vagina,  and  which  converj^ 
from  left  to  right,  downwards  and  forwards,  racUating  towards  a  common  centre— the 
•cervix  uteri— where  they  formed  a  kind  of  spiral  arrangement.  Right  torsion  was 
diagnosed.  The  Cow  was  laid  on  the  right  side,  and  the  limbs  being  gathered  under 
the  body,  it  was  turned  on  the  left  side  oy  pushing  on  the  withers,  then  on  the  right 
side  by  rolling  on  the  back.  The  torsion  increased ;  so  it  was  necessary  to  change  the 
manoeuvre,  and  after  a  turn  and  a  half  in  the  new  direction,  the  hand  was  no  longer 
opposed  by  any  obstacle,  but  was  at  once  carried  into  the  uterus^  the  '* waters" 
•escaping  in  gushes. 

4.  liautard  {Journal  de  Med,  V^^rinaire  de  Lyon,  1861)  was  called  to  attend  a  Cow 
siiffering  from  torsion  during  parturition  ;  but  too  late,  as  it  died  a  few  minutes  after 
his  arrival.  Nevertheless,  he  took  advantage  of  the  opportunity  to  enlighten  himself 
experimentally  as  to  the  procedure  to  be  adopted  in  such  cases.  The  hide  having 
been  removed,  he  made  a  large  incision  in  each  flank,  through  which  he  could  easily 
introduce  his  hand  to  explore  the  uterus.  He  then  assured  himself  as  to  the  direction 
of  the  torsion,  and  found,  by  vaginal  exploration,  numerous  folds  arranged  in  two 
fasciculi,  one  of  which — the  right — ^passed  from  right  to  left  to  form  a  spiral  series 
running  upwards  from  left  to  right ;  the  other  fasciculus  turned  in  the  opposite  direc- 
tion. He  noted,  besides,  and  by  means  of  abdominal  exploration,  that  the  lejl  horn 
of  the  uterus,  which  contained  the  foetus,  had  passed  over  the  right  horn,  and  that 
the  latter,  which  was  empty,  occupied  the  left  flank.  It  was  therefore  clear  that  this 
was  an  instance  of  right  torsion.  The  carcase  was  then  rolled  from  the  l^  side^  on 
which  it  lay,  on  its  back  to  the  right  side.  In  doing  this  it  was  observed  that  the  plies 
became  tighter  and  closer.  It  was  moved  in  the  contrary  direction — from  the  right 
side,  on  the  back,  left  side,  and  sternum  to  the  right  side.  At  the  third  turn  in  this 
sense,  the  uterus  regained  its  normal  position. 

5.  Chuchu  {Recueil  deMid.  Tt'^^nwairf,  1866,  p.  705)  publishes  ten  cases  of  torsion, 
one  of  which  has  been  selected  by  Saint-Cyr  for  the  purpose  of  illustration. 

In  this  case  it  is  attempted  to  show  the  comparative  merits  of  the  two  procedures. 
It  was  a  demi-torsion  from  right  to  left — or  a  left  torsion,  in  fact ;  the  right  comu, 
passing  above  the  left,  became  the  left.  The  Cow  was  laid  on  the  right  side,  and 
rolled  over  on  its  back  to  the  left  side.  But  there  was  no  change.  It  was  then 
rolled  in  the  contrary  way  ;  detorsion  was  at  once  effected. 

All  the  facts  collected  by  Saint-Cyr  are  unanimous  in  justifying  the  accep- 
tance of  the  precept  which  he  has  formulated  in  the  following  brief  and 
distinct  manner  for  application  in  these  often-times  difficult  cases  :  Torsion  to 
the  left — lay  the  animal  on  the  left  side.  Torsion  to  the  right — lay  ike  animal  (» 
the  right  side.  Or  the  same  precept  might  be  formulated  in  this  way  :  /» 
torsion  from  right  to  left,  roll  the  Cow  from  left  to  rigid  ;  and  vice  versa. 

Though  this  precept  appears  contradictory  to  what  has  been  recommended 
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above — in  order  to  reduce  the  torsion,  make  the  body  of  the  animal  execute  an 
equal  degree  of  movement,  and  in  the  same  direction,  as  that  executed  by  the 
uterus ;  yet  the  contradiction  is  only  apparent,  not  reaL  In  fact,  in  this  manoeuvre 
the  movement  of  rotation  does  not  really  commence  at  the  moment  when  the 
Cow,  lying  on  its  side,  is  turned  on  its  back ;  but  rather  at  the  time  when  it  is 
thrown  on  its  side  from  the  standing  posture.  If  it  is  thrown  on  the  left  side 
for  a  left  torsion,  it  really  falls  from  right  to  left — or  in  the  same  sense  as 
the  uterine  twist 

Since  the  publication  of  these  valuable  remarks,  further  confirmation  of  their 
exactness  has  been  afforded  by  various  papers  published  in  different  veterinary 
periodicals. 

Of  these  we  will  only  select  two— the  most  recent  and  interesting. 

1.  Coqtiet  {Journal  de  Mid.  V6Urinaire  et  de  Zoottchnie^  1876,  p.  66,)  relates  that  oq 
May  21,  1875,  he  was  sent  for  to  see  a  Cow  which  for  several  days  had  been  endearour- 
ing  to  calTe.  On  arrival  he  found  the  animal,  which  was  eight  or  nine  years  old, 
Ij'iiig  on  its  left  side  in  a  stemo-costal  attitude,  the  head  bent  on  the  neck  and  the 
mnme  resting  on  the  litter.  The  pulse  'was  small  and  quick — about  62  per  minute — 
the  ears  were  cold,  and  the  respiration  plaintive.  The  Cow  was  not  making  any  ex.- 
pulsive  efforts  ;  the  udder  was  naccid,  though  somewhat  voluminous  ;  the  vulva  was 
not  mtoUatf  and  there  was  no  sign  of  secretion  or  discharge  from  i^.  The  animal's 
condition  was  moderate. 

The  Cow  had  been  purchased  twenty  days  previously,  apparently  in  good  health  ; 
eight  days  afterwards  symptoms  of  approaching  parturition  began  to  show  themselves. 
On  the  16th,  expulsive  efforts  began  to  be  made  :  the  animal  pawed,  lay  down  and 
got  up  again  several  times,  and  appeared  to  be  suffering  from  colic.  In  three  or  four 
hours  these  symptoms  subsided,  the  Cow  became  quiet,  and  all  seemed  well  again. 
During  the  following  night  there  was  some  indication  of  cohc,  but  less  agitation  than 
before,  and  the  next  there  appeared  to  be  nothing  whatever  amiss.  On  the  18th,  the 
animal  was  dull,  pawing,  lymg  down  first  on  one  side,  then  on  the  other,  making  ex- 
pulsive efforts  at  times. 

The  attendants  kept  looking  out  for  the  "water -bag,"  but  nothing  whatever 
appeared  at  the  vulva.  The  Cow  was  still  suffering  on  the  19th  ;  it  remained  lying 
the  ^ater  part  of  the  day  and  refused  all  food.  On  the  20th  it  was  in  the  same 
condition,  making  expulsive  efforts  every  now  and  again.  The  prostration  was  great 
on  the  21  st,  and  there  were  no  labour  pains  ;  the  appetite  was  lost,  and  the  moans 
were  constant. 

On  obtaining  this  information.  Coquet  proceeded  to  examine  the  genital  organs. 
Oiline  his  right  hand,  he  introduced  it  into  the  vagina,  where  he  found  numerous 
spiral  folds  which  converged  towards  the  bottom  of  the  passage,  where  they  gathered 
so  closely  that  he  could  pass  his  fingers  no  farther  forward.  In  following  these  folds, 
his  hand,  introduced  in  a  staie  of  profiation,  rotated  on  the  wrist ;  so  that  the  cubital 
border  which  was  at  first  to  the  right,  became  inferior,  then  internal,  so  as  to  bring  the 
Hand  into  a  state  of  supination,  the  elbow  looking  downwards.  He  therefore  diagnosed 
torsion  of  the  uterus  to  the  right,  the  torsion  being  complete ;  for  notwithstanding  all 
hifi  efforts  his  hand  could  not  reach  the  cervix. 

The  prognosis  was  unfavourable,  because  of  the  long  duration  of  the  torsion,  as 
well  as  its  extent.  Nevertheless,  it  was  determined  to  effect  reposition  of  the  uterus 
if  possible  ;  and  with  that  object  five  or  six  men  were  sent  for,  ropes  were  procured, 
ttd  the  other  articles  necessary  for  such  an  operation  were  provided.  An  attempt 
was  first  made  to  raise  the  Cow,  but  this  was  unsuccessful,  and  it  remained  lying  on 
the  left  side. 

In  this  position  its  legs  were  tied  together  by  means  of  -a  rope,  and  an  assistant 
having  been  placed  at  its  head,  the  others  were  told  off  to  roll  it  on  the  litter,  turning 
it  first  on  its  sternum,  then  on  the  right  side,  back,  and  so  on.  While  this  was  being 
done,  Coquet,  with  his  hand  in  the  vagina,  endeavoured  to  fix  the  uterus ;  and  as 
the  rotation  movement  went  on,  the  cervix  was  reached,  then  the  os  was  felt  to  open, 
and  when  a  complete  turn  had  been  made,  two  fingers  were  introduced.  When  two 
rotations  of  the  body  had  been  completed,  the  obstructing  folds  had  disappeared,  and 
the  hand  could  enter  the  cavity  of  the  uterus  with  ease.  Then  the  membranes  were 
ruptured,  the  fore  limbs  of  the  foetus  were  seized — the  calf  being  in  an  anterior  pre- 
sentation and  vertebro-sacral  position. 

Notwithstanding  the  dilatation  of  the  os,  energetic  traction  had  to  be  employed,  as 
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the  Cow  made  no  attempt  to  assist  in  parturition  ;  five  men  had  to  pall  with  all  their 
strength  at  the  cord  fastened  to  the  limbs  of  the  foetus,  before  delivery  could  be 
effected.  A  living  and  well-developed  calf  was  extracted  ;  but  the  Cow  lay  extended 
on  the  Utter,  perfectly  exhausted  apparently.  Immediately  after  the  extraction  of  the 
calf,  a  stream  of  blck)d  issued  from  the  vulva,  which  necessitated  plugging  of  the 
vagina  by  means  of  cloths  steeped  in  cold  water.  This  arrested  the  haemorrhage, 
but  the  animal  continued  to  lie  motionless  and  perfectly  indifferent  to  everything 
going  on  around  it.  Stimulants  were  administered,  the  next  day  it  was  able  to  eat, 
and  soon  after  it  perfectly  recovered,  regaining  condition  and  suckling  the  calf. 

2.  On  May  26,  1875,  M.  Dus,  of  Mehun  {Recueil  de  Mid.  ViUrinaire,  September, 
1876, )  had  to  attend  a  young  Cow  of  small  size,  which  had  arrived  at  the  termination 
of  its  second  pregnancy,  but  was  unable  to  calve,  though  it  had  been  attempting  to 
do  so  for  about  fiftcien  hours.  Fo«  some  months  the  animal,  althoneh  well  fed,  had 
been  losing  <;ondition,  and  was  unwell ;  it  had  not  quitted  the  cow-shed  since  winter, 
except  to  go  to  the  watering  place,  a  short  distance  away,  and  access  to  which  was 
easy.  When  seen  by  Dus,  it  was  lying  on  the  sternum,  a  little  inclined  to  the  left. 
From  time  to  time  it  niade  slight  expulsive  efforts  which  had  no  result.  The 
'*  waters  "  had  not  escaped,  and  nothing  was  to  be  seen  at  the  vulva,  which  was  much 
dilated  and  oedematous,  through  the  manipulations  of  an  empiric^who  had  been  pre* 
viously  called  in.  The  udder  was  very  large,  and  milk  flowed  from  the  teats.  The 
appetite  was  lost. 

The  Cow  was  got  up,  and  a  vaginal  exploration  made  ;  when  it  was  immediately 
discovered  that  there  existed  at  the  bottom  of  the  canal  a  duplicature  of  the  mucous 
membrane,  which  was  directed  from  left  to  right  and  downwards  and  forwards,  leaving 
below  an  aperture  through  which  the  cervix  uteri  could  be  reached.  The  os  uteri  was 
dilated,  but  the  hand  could  only  be  introduced  into  the  organ  with  extreme  difficulty. 
When  so  introduced,  however,  the  feet  of  the  foetus  could  be  felt,  but  the  arm  was 
so  severely  compressed  by  the  vasinal  duplicature  that  delivery  was  considered  to  be 
utterly  impossible.  Torsion  of  the  uterus  from  left  to  right  was  diagnosed,  and  at- 
tempte  at  reduction  were  at  once  made.  The  animal  was  laid  on  the  right  side  by 
tying  its  limbs  together  and  pushing  it  over.  The  hand  was  introduced  into  the 
uterus  te  fix  it  as  much  as  possible  by  means  of  the  fore  limbs  of  the  foetus,  which 
was  in  a  normal  position.  The  assistants  present  were  then  teld  to  raise  the  Gov's 
limbs,  so  as  to  turn  it  on  its  back  and  to  the  left  side.  After  this  half -turn  of  the 
body,  it  was  found  that  the  arm  was  not  so  compressed  ;  and  on  continuing  the  more- 
ment  of  rotation  on  the  sternum  and  right  side  again,  the  animal's  body  having  now 
made  a  complete  revolution,  the  uterus  was  discovered  to  be  completdy  untwisted, 
and  the  "  water-bag  '*  immediately  passed  through  the  os  without  rupturing. 

The  Cow's  limbs  were  then  unfastened  and  it  was  led  to  ite  stable,  where  delivery 
was  effected  in  a  natural  manner  ;  though  nut  without  assistance,  the  animal  being  so 
prostrated  from  the  previous  ineffectual  efforts.  ,  In  a  few  days  recovery  was  oom- 
pletey  and  Cow  and  calf  subsequently  did  well. 

There  is  not  much  to  add  with  regard  to  this  "rotation"  treatment  of 
torsion.  We  have  recommended  that  if  the  animal  can  be  moved  from  its 
stall,  and  time  permit,  it  should  be  thrown  down  on  litter  in  a  roomy  place ; 
all  the  limbs  may  be  tied  together  at  once ;  or  first  the  two  fore  and  then  the 
two  hind  legs,  these  being  fastened  together  afterwards,  but  not  allowed  to 
cross.  For  an  ordinary-sized  Cow  five  assistants  are  necessary  ;  one  of  these 
is  to  be  placed  at  the  animal's  head  to  hold  it,  and  make  it  follow  the  moye- 
ments  of  the  body ;  the  second  should  keep  the  limbs  as  close  to  the  belly  as 
possible,  when  the  Cow  is  rolled  over  on  them.  It  is  very  important  during 
the  operation  that  the  hocks  be  kept  flexed  as  much  as  possible,  in  order  to 
prevent  the  udder  being  damaged,  and  also  to  avoid  muscular  injuries  to  the 
upper  part  of  the  hind  limbs.  The  other  three  assistants  should  lift  and  roll 
the  Cow,  and  aid  the  second  in  pulling  at  the  hind  legs  when  the  animal  is 
being  placed  on  its  back.  We  have  already  described  how,  and  explained 
why,  rotation  should  be  made  either  in  one  direction  or  the  other. 

The  operator  need  not  endeavour  to  render  the  uterus  perfectly  immovable 
during  the  rolling,  as  it  turns  a  good  deal  with  the  body  of  the  animal,  and 
particularly  when  the  mass  of  the  rumen  presses  with  all  its  weight  on  the 
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oigan.  This  is  also  the  reason  why,  accoiding  to  Zundel,  a  half  or  even 
quarter  torsion  requires  for  its  reduction  at  least  a  complete  revolution  of  the 
body.'  It  often  needs  a  number  of  turns  to  reduce  the  torsion,  but  generally 
two,  three,  or  four  are  sufficient. 

There  is,  therefore,  no  pressing  necessity  for  maintaining  the  uterus  ab- 
solutely fixed  while  the  Cow  is  being  rolled ;  indeed,  as  a  rule  it  is  no  easy 
matter  to  keep  it  at  all  near  the  desired  position,  there  being  a  great  difficulty 
to  find  a  part  to  cling  to.  The  hand  should  rather  be  employed  to  discover 
the  effects  of  the  version,  and  to  find  when  the  genital  passage  is  patent. 

An  important  precaution  in  this  operation  has  been  notified  by  some 
practitioners ;  and  that  is  to  roll  the  Cow  on  a  slightly  inclined  floor,  tf  possi- 
ble. It  may  be  observed,  however,  that  while  Wegerer  and  others  recom- 
mend that  the  hind  quarters  of  the  animal  should  be  the  highest,  Chambon 
and  liautard  maintain  that  they  ought  to  be  lower  than  the  rest  of  the  body. 
And  we  can  scarcely  be  in  doubt  as  to  the  correctness  of  the  latter  opinion ;  for 
in  the  position  indicated,  the  uterus  fells  towards  the  pelvic  cavity,  and  this 
favours  relaxation  of  the  torsion,  and  the  more  easy  introduction  of  the  hand 
through  the  obstacle  in  the  vagina,  if  it  is  desired  to  attempt  to  fix  the 
oigan  by  the  hand  while  rolling  is  taking  place. 

Wegerer's  position — the  hind  quarters  raised — is  nevertheless  to  be  pre- 
ferred if  it  is  sought  to  fix  the  uterus  by  its  own  weight,  when  the  hand  can- 
not be  passed  into  the  vagina  or  cannot  act  advantageously  there. 

As  in  the  majority  of  cases  there  is  only  incomplete  torsion,  and  all  that 
has  to  be  done  is  simply  to  replace  the  foetus,  or  rather  the  uterus  on  its  bed 
or  hammock,  reposition  can  sometimes  be  effected  by  merely  rolling  the 
animal  on  its  back. 

In  some  instances,  when  slow  steady  rolling  will  not  suffice,  a  quick  or 
jerking  roll  may  be  successful  j  in  other  instances  it  has  been  found  advan- 
tageous to  place  the  animal  on  its  back,  and  roll  it  from  side  to  side. 

Wegerer,  Sacchero,  Rueff,  and  some  others  have  combined  rolling  with 
abdominal  manipulation  and  compression,  so  as  to  fix  the  foetus  and  uterus, 
or  to  push  them  in  the  desired  direction  for  effecting  detorsion  ;  at  the  same 
time  rotation  is  practised  according  to  the  directions  laid  down. 

Numerous  practitioners  are  content  to  roll  the  Cow  without  attempting  to 
fix  or  manipulate  the  vagina  or  uterus,  and  many  successful  coses  are  recorded 
by  them. 

But  this  success  appears  to  have  been  obtained  at  the  expense  of  the  Cow 
or  its  fostus,  as  the  rotation  had  to  be  carried  on  for  a  longer  time  than  if  the 
oigan  had  been  fixed ;  several  turns  may  be  necessary  where  one  would  suf- 
fice with  the  hand  in  the  vagina. 

If  detorsion  does  not  take  place  so  soon  as  anticipated,  there  is  no  reason 
to  despair.  If  the  direction  of  the  twist  has  been  exactly  made  out,  the  rota- 
tion may  be  continued.  Weber,  Wannovius,  and  Fischer  mention  instances 
in  which  the  Cow  has  been  rolled  from  fifteen  to  twenty  turns  before  success 
crowned  their  efforts.  It  is  even  mentioned  that  the  rollings  in  some  cases 
has  occupied  an  hour  or  more.  Weber  writes  : — "  The  Cow  is  often  rolled 
for  more  than  an  hour.  The  operation  is  laborious,  sometimes  painful,  to 
the  operator ;  it  demands  an  expenditure  of  strength  which  the  most  vigorous 
can  scarcely  boast  of,  and  it  needs  a  good  deal  of  amour-propre  to  undertake 
such  a  task.  The  efforts  required  to  complete  it  are  so  great,  that  often 
when  a  successful  result  has  been  obtained,  the  operator  is  out  of  breath 
and  exhausted." 
Happily,  tbese  extreme  and  baffling  cases  are  rare,  and  they  have  generally 
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been  observed  with  Cows  in  which  the  fcctus  was  dead.     It  is  a  common 
remark  that  reposition  is  easier  when  the  foetus  is  alive,  than  when  it  \&  dead. 

Unfortunately,  cases  will  be  met  with  in  which  replacement  of  the  uterus, 
and,  consequently,  delivery  of  the  foetus,  is  impossible  by  this  method  of 
rotation,  and  these  are  more  particularly  cases  of  multiple  torsion.  Eueff  says 
that  they  are  sometimes  accompanied  by  decomposition  of  the  foetus,  when 
the  gases  which  are  developed  in  the  uterus  inflate  the  organ,  and  prevent  its 
being  untwisted.  In  other  instances  there  is  plastic  adhesion  between  the 
spiral  folds,  or  between  the  uterus  and  other  abdominal  viscera,  or  even  the 
parietes  of  the  abdomen. 

It  has  often  been  predicted  that  the  rotation  procedure  may  give  lise  to 
serious  accidents — such  as  volvulus  of  the  intestines,  hemise,  etc.  But  we 
cannot  find  any  notice  of  such  accidents  having  occurred. 

If  the  diagnosis  is  correct,  the  nature  and  direction  of  the  torsion  well 
ascertained,  and  the  animal  not  too  much  exhausted  nor  the  parts  involved 
seriously  injured^  a  successful  result  may  be  anticipated  in  the  large  majoritj 
of  cases,  if  the  treatment  above  indicated  is  carried  out. 

When  the  uterus  is  replaced  in  its  normal  position,  the  genital  passages 
patent  and  in  a  proper  state  for  delivery,  the  Cow  not  much  exhausted,  and 
the  foetus  in  a  good  attitude  for  birth,  time  may  be  allowed  for  Xature  to 
effect  the  expulsion  of  the  young  creature.  Birth  is  generally  not  long 
delayed  under  such  circumstances,  and  the  operator  has  the  satisfaction  of 
knowing  that  he  has  been  the  means  of  saving  the  Cow,  and  very  often  its 
progeny,  with  but  trifling  inconvenience  to  both.  The  after  consequences,  so 
far  as  the  Cow  is  concerned,  are  of  no  more  importance  than  those  of  ordi- 
nary parturition. 

But  not  unfrequently,  deceived  by  .the  slight  symptoms  of  indisposition 
the  Cow  at  first  exhibits,  the  owner  does  not  send  for  the  veterinarian  until 
too  late  to  save  the  foetus,  and  even  the  Cow. 

In  some  cases  it  will  be  found  that  birth  cannot  take  place  after  reposition 
of  the  organ,  from  inertia  or  paralysis  of  its  muscles :  due  either  to  the  great 
extension  the  fibres  have  experienced,  the  interrupted  circulation  of  blood  in 
the  organ,  or  injury  to  its  nerves. 

In  such  cases  stimulants  should  be  given,  and  friction  applied  to  the 
abdomen  and  loins.  Ergot  of  rye  is  recommended  by  Continental  veteri- 
narians. Should  uterine  action  not  speedily  ensue,  and  particularly  if  the  os 
is  dilated  and  the  membranes  are  ruptured,  the  foetus  must  be  removed  by 
traction.  If  the  os  is  impervious,  and  atony  of  the  uterus  continues,  then 
steps  must  be  adopted  to  deliver  artificially. 

When  the  torsion  has  been  in  existence  for  some  time,  the  liquor  ammi 
expelled,  and  the  uterus  closely  applied  round  the  foetus,  then  extraction  is 
difficult  and  laborious,  and  prolapsus  uteri  is  not  unlikely  to  follow.  The 
genital  canal  should  be  lubrified  with  glycerine,  injections  of  tepid  water  may 
be  thrown  into  the  uterus ;  and  when  the  secundines  are  removed,  it  may  he 
necessary  to  inject  some  antiputrescent  substance,  if  there  are  fouI-smeUing 
discharges  or  any  apprehension  of  septiksemia. 

In  serious  cases,  after  reposition  of  the  uterus  and  delivery  of  the  foetus, 
grave  complications  may  ensue — such  as  metritis,  metro-peritonitis,  etc  It 
may  also  then  be  discovered  that  a  rupture  of  the  viscus  exists. 

These  complications  must  be  treated  according  to  their  indications. 

7.  Gastro-hystbrgtomt,  or  Cesarean  Sectiox. — This  operation  has 
been  recommended,  when  the  other  measures  described  above  have  failed, 
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with  tbe  object  of  saving  the  fcetus,  if  it  is  still  alive,  or  to  preserve  the  life 
of  the  Cow.  Laparotomy  may  he  resorted  to  sometimes,  instead  of  abdominal 
section  towards  the  linea  alba. 

Rocco  (77  Medico  Veierinaria,  1863,)  has  twice  successfully  performed 
the  Caesarean  section  in  torsion  of  the  uterus,  and  delivered  living  calves.  Le- 
maire  (Recutil  de  Med,  Vetcrinaire)  relates  a  case  of  torsion  and  rupture  of  the 
uterus,  in  which  recovery  was  hopeless.  The  Cow  was  killed,  the  abdomen 
immediately  and  widely  opened,  and  the  foetus  extracted  from  the  uterus  with 
all  haste.     The  Calf  was  alive,  and  did  well. 

We  shall  describe  the  operation  hereafter. 

ToRsiox  OP  THE  Uterus  in  the  Mare. 

Torsion  of  the  uterus  in  the  Mare  is  a  rare  accident.  This  is  doubtless 
owing  to  the  direction  of  the  uterine  comua,  and  the  manner  in  which  the 
broad  ligaments  are  attached  to  them,  which  renders  rotation  of  the  oigan 
very  difficult,  unless  there  is  some  anatomical  anomaly  in  the  parts. 

Nevertheless,  undoubted  instances  of  this  displacement  in  the  pregnant 
Mare  are  on  record.  Belhomme,  in  1850,  was  the  first  to  describe  the 
accident;  he  was  followed,  in  1852,  by  Elsen  and  Delwart;  in  1860,  by 
Hamon ;  in  1861,  by  Canu;  in  1863,  by  Schmidt ;  in  1866,  by  Jansen  ; 
in  1 870,  by  Gierer ;  and  in  1875  and  1877,  by  Cox  {Veterinary  Journal^  vol.  L 
p.  263,  vol.  iv.  p.  28.) 

Serious  doubts  having  been  entertained  as  to  the  possibility  of  such  an 
accident  in  this  animal,  the  fact  that  it  can  take  place  was  experimentally 
demonstrated  by  Goubaux  in  1864. 

Causes, 

The  cause  of  uterine  torsion  in  the  Mare  are  not  well  ascertained.  It  is. 
not  improbable  that  some  of  the  causes  which  produce  it  in  the  Cow  will 
also  be  effective,  in  certain  circumstances,  in  the  Mare. 

Wolff  mentions  that  he  has  witnessed  it  in  a  Mare  which  had  suffered 
from  attacks  of  colic  four  days  previously,  and  when  so  affected  had  thrown 
itself  down  and  rolled  violently.  In  Cox's  case,  a  few  weeks  before  partu- 
rition, the  Mare  had  an  attack  of  colic,  and  rolled  over  several  times. 

The  accident  has  only  been  seen  in  Mares  whose  period  of  gestation  had 
nearly  terminated.  In  Elsen's  case  the  Mare  had  been  ten  months  pregnant; 
in  Hamon's  case  the  ordinary  period  had  expired ;  and  the  Mare  which  waa 
attended  by  Schmidt  was  within  a  few  days  of  foaling. 

SjpnptoTns. 

The  general  symptoms  appear  to  be  similar  to  those  observed  in  the  Cow.. 
The  local  symptoms,  however,  differ  somewhat,  the  torsion  being  generally 
more  forward  in  the  body  of  the  uterus ;  so  that  the  spiral  vaginal  folds  are 
often  not  so  distinct,  and,  from  Goubaux's  experiments,  may  even  not  be 
felt  at  all. 

Rectal  exploration  is  recommended  by  Saint-Cyr  in  these  cases,  the  torsion 
being  felt  as  a  thick,  short,  and  hard  cord.  Schmidt  easily  introduced  his 
hand  into  the  rectum  as  far  as  the  abdominal  margin  of  the  pubis,  and  there 
he  felt  under  his  hand  an  obstacle  which  prevented  further  progress,  as  only 
three  fingers  could  be  introduced  beyond  this.  The  body  under  his  hand 
waa  hanl,  resisting,  and  immovable ;  whereas  the  contents  of  the  colon  were 
soft  and  easily  indented  by  the  fingers. 


318  MATERNAL  DTSTOKIA. 

The  posterior  portion  of  the  floating 'colon,  as  in  this  instance,  may  be 
obstructed  in  the  Mare  by  the  twist  formed  by  the  uterus  and  the  broad 
ligaments,  aod  this  obstruction  will,  of  course,  prevent  expulsion  of  the 
faeces. 

Prognosis  and  Treafmtni, 

This  accident  must  be  considered  more  serious  in  the  ^lare  than  the 
<Dow,  for  some  of  the  reasons  already  alluded  to  as  influencing  parturition  and 
its  results  in  these  animals. 

The  treatment  must,  of  course,  be  similar.  Belbomme  succeeded,  by 
powerful  traction,  a^  without  previous  reduction  of  the  twisted  uteros,  in 
extracting  a  dead  foal  in  what  he  describes  as  a  case  of  "  demi-torsion."  It 
is  probable  that  the  torsion  could  not  have  been  so  great,  for  wben  it  exists 
to  this  degree  delivery  by  traction  is  impossible. 

Elsen  and  Delwart  succeeded  in  reducing  the  torsion  in  their  case,  by 
rolling  the  Mare  in  the  manner  we  have  recommended  to  be  adopted  with 
the  Cow.  In  this  instance,  however,  everything  was  against  the  success 
of  the  operation,  for  the  foetus  had  already  been  two  months  beyond  its 
time  in  the  uterus  ;  it  was  dead  and  in  a  state  of  putrefaction,  and  had  to 
be  removed  piecemeal.  The  Mare  died  from  septic  infection  eleven  days 
after  the  operation. 

In  Canu's  interesting  case  the  result  was  favourable.  The  Mare  had  been 
•endeavouring  to  foal,  it  would  appear,  for  ten  days,  and  was  evidently  aboat 
to  succumb.  Canu,  recognising  torsion  of  the  uterus,  was  proceeding  to 
open  it  by  force,  when  the  animal  fell  with  great  violence,  and  the  shock 
her  body  received  had  the  unlooked-for  result  of  completely  untwisting  the 
organ,  so  that  parturition,  though  difficult,  became  possible.  The  foal  vas 
dead,  as  might  have  been  predicted ;  but  the  Mare  was  sa?ed,  and  continued 
Xo  recover  sufficiently  to  be  put  to  light  work,  when,  on  the  thirtieth  day 
after  the  operation,  it  was  attacked  with  metrorrhagia  which  nearly  killed 
it.     It  eventually  got  well. 

Hamon,  in  France,  and  Schmidt,  in  Germany,  endeavoured  to  effect  re- 
duction of  the  torsion  in  their  cases  by  rolling  the  Mares  first  in  one  direc- 
tion, then  in  the  other ;  but  without  success,  as  both  animals  died  without 
being  delivered. 

Gierer  observed  two  cases  of  complete  torsion  in  Mares,  in  both  of  which 
the  accident  was  complicated  by  a  large  rupture  at  the  base  of  the  uterus, 
through  which  the  foetus  had  escaped  into  the  abdominal  cavity. 

Con  {Veterinary  Jouinal,  1875,  p.  264,)  found  the  head  and  fore  legs  of 
the  foetus  protruding  through  the  inferior  wall  of  the  uterus.  Explora- 
tion discovered  the  vaginal  passage  beyond  these  parts,  but  it  suddenly 
terminated ;  though  a  small  rugose  opening,  barely  admitting  two  fingers, 
was  found.  The  IMare  died  in  two  hours ;  and  on  examination  there  was 
noted  a  double  twist  of  the  cervix  uteri,  -with  rupture  of  the  uterus  and  vagina. 

Torsion  op  the  Uterus  in  other  Animals. 

We  need  not  allude  to  this  accident  in  the  other  animals  mentioned  as 
liable  to  the  accident,  as  it  is  scarcely  possible  to  diagnose  its  existence, 
owing  to  their  small  size.  Besides,  it  appears  to  be  extremely  rare  in  them. 
We  may,  however,  refer  to  a  case  of  uterine  torsion  in  the  Cat,  which  is,  we 
believe,  unique. 

Vivier  {Archives  VSUrinaires,  Sept.,  1876,  p.  424,)  had  a  fine  large  cat,  two  yean  old, 
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and  JQst  dead,  brought  to  him.  A  few  honra  previously  it  had  been  apparently  quite 
well.  The  owner,  suspecting  it  had  been  poisoned,  wished  a  post  mortein  examina- 
tion to  be  made.  Vivier  found  the  muscles  almost  bloodless  when  the  skin  was  re- 
moved ;  and  on  incising  the  abdominal  parietes,  he  was  surprised  to  find  one  of  the 
uterine  comua  suddenly  escape  from  the  opening.  This  comu  was  deeply  congested; 
indeed,  it  was  almost  of  a  violet  tint,  and  the  veins  were  gorged  with  dark -coloured 
blood.  The  other  comu  was  less  voluminous,  but  offered  the  same  lesions.  It  was 
evident  the  Cat  was  pregnant. 

When  the  abdomen  was  completely  opened,  it  was  discovered  that  the  utertta  Jtad 
made  ttpo  turns  on  itself,  the  ivnsts  being  to  the  right  and  l^  ;  the  cervix  presented  the 
spiral  appearance  characteristic  of  torsion  ;  the  broad  ligaments  were  intact,  and  had 
followed  the  uterus  in  its  revolution.  The  two  comua  being  opened  lengthways, 
they  were  found  to  contain  a  large  quantity  of  black  blood  mixed  with  clots  ;  in  this 
fluid  were  five  foetuses  (three  in  one  comu,  and  two  in  the  other)  contained  in  their 
membranes,  and  probably  about  fifteen  days  old. 

This  was,  therefore,  a  case  of  double  torsion  of  the  uterus,  and  it  was  most  probable 
that  death  was  immediately  due  to  the  considerable  haemorrhage.  Nothing  could  be 
learned  as  to  the  cause  of  the  accident. 


■•o« 


CHAPTEE    III. 

Dystokia  from  Morbid  Alterations  in  the  Genital  Organs. 

Following  the  arrangement  adopted  by  Saint-Cyr,  we  will  in  this  chapter 
study  the  obstacles  to  parturition  which  are  due  to  (I)  Tumours  developed  m, 
or  in  (lie  vicinUy  of^  the  genital  organs  of  the  female  ;  (2)  Rigidity  of  the  cervix 
uteri ;  (3)  Morbid  degenerations  oftlie  cervix  uteri;  and  (4)  Obliteration  of  the 
OS  vteri. 

1.  Utbro- Vaginal  Tumours. 

The  tumours  met  with  in  the  vagina  and  uterus  differ  much  with  regard  to 
their  nature,  origin,  structure,  and  influence  on  the  act  of  parturition.  Some- 
times they  are  contained  in  the  interior  of  the  genital  organs :  in  the  uterus  or 
its  comua  or  cervix,  and  on  the  walls  of  the  vagina,  as  well  as  on  the 
labia  of  the  vulva  j  at  other  times  they  have  their  seat  in  the  neighbouring 
parts  or  organs  :  in  the  bladder,  rectum,  or  pelvic  connective  tissue.  They 
may  be  constituted  by  degenerations  or  displacements  of  these  parts,  or  by 
heteroplastic  products  developed  there. 

Their  volume,  form,  and  consistence  are  very  diverse  ;  and  they  may  either 
adhere  closely  or  loosely  to  the  adjacent  parts,  being  fixed  in  the  one  case  and 
movable  in  the  other.  Some  are  attached  or  implanted  by  wide  bases,  others 
are  pediculated  or  retained  by  a  more  or  less  narrow  pedicle. 

Tumours  of  the  soft  parturient  passages  are  rather  rare  in  the  domesticated 
animals,  and  their  occurrence  has  only  recently  been  brought  under  observa- 
tion. The  first  instance  is  probably  that  recorded  by  Jeanroy,  in  1828 
(RecueU  de  Med,  Feterinaire,  1828,  p.  639).  Since  that  period  a  number 
of  cases  have  been  recorded  by  veterinarians  in  this  and  other  countries, 
and  as  some  of  these  are  very  interesting,  we  will  give  them  a  brief  notice 
hereafter. 

With  regard  to  parturition,  these  tumours  may  be  considered  in  a  general 
manner  according  to  their  (1)  Seat;  (2)  Mode  of  attachment ;  and  (3)  Con- 
sistence. 

1.  Seat. — The  situation  of  genital  tumours — whether  in  the  vagina,  on  the 
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cervix  uteri,  in  tho  os  uteri,  body  of  the  uterus,  or  comua — will  make  a  yciy 
great  difference  in  the  act  of  parturition. 

Those  tumours  which  are  developed  in  the  uterine  cornua  may,  by  altering 
the  structure  of  the  walls  of  the  uterus,  hinder  the  amplification  of  the  oigan, 
impair  the  nutrition  of  the  foetus,  and  even  cause  it  to  bo  expelled  prema- 
turely. If,  however,  they  do  not  interfere  with  the  regular  course  of  gestation, 
birth  may  take  place  in  a  natural  manner  and  without  interruption.  If  the 
foetus  is  situated  behind  the  tumour,  towards  the  body  of  the  uteras,  of 
course  it  meets  with  no  obstruction  in  its  passage  outwards ;  and  if  it  should 
happen  that  labour  is  longer  and  more  difficult  than  usual,  this  can  only  be 
attributed  to  the  alteration  the  pathological  production  has  effected  in  the 
muscular  structure  of  the  uterus,  and  which  may  produce  a  diminution  in  its 
contractile  or  expelling  power. 

When,  however,  the  tumour  is  between  the  foetus  and  the  genital  passages, 
the  case  is  much  more  serious.  If  it  is  fixed  directly  on  the  cervix,  it  maj 
prevent  dilatation  of  the  os  to  the  necessary  extent,  or  perhaps  altogether. 
When  it  is  situated  in  front  of  the  cervix,  towards  the  body  of  the  uterus, 
but  in  the  immediate  vicinity  of  the  former,  and  is  movable  to  a  certain 
extent,  it  may  be  carried  into  the  dilated  ps,  occupy  it  to  a  greater  or  less 
extent,  and  render  the  exit  of  the  foetus  impossible,  unless  the  tumour  is 
moved  out  of  the  way.  K  the  tumour  occupies  the  vagina,  it  will  prove  a 
more  or  less  formidable  obstacle,  as  it  is  large  or  small,  hard  or  soft,  and  con- 
sequently  diminishes  the  calibre  of  this  outlet  for  the  foetus. 

2.  Mode  of  AUachment. — ^The  manner  in  which  these  tumours  are  attached 
to  the  membranes  from  which  they  spring,  has  some  influence  on  their  action 
as  obstacles  to  birth.  They  have  either  a  wide  basis  of  attachment,  or  thej 
are  sessile  or  pediculated. 

Those  tumours  which  have  a  very  wide  base  are  generally  of  a  malignant 
character  ;  and  though  they  may  prove  very  serious,  so  far  as  the  female  is 
concerned,  yet  they  do  not  often  prove  a  cause  of  difficult  parturition,  pro- 
vided they  are  not  situated  in  the  vagina  or  on  the  cervix.  Animals  so 
affected  do  not  generally  breed,  though  they  may  regularly  exhibit  oestram ; 
if,  however,  they  should  chance  to  conceive,  and  pregnancy  has  terminated, 
with  these  exceptions  parturition  may  not  be  delayed  in  its  course. 

The  circumscribed  sessile  tumours  are  generally  more  serious  than  those 
which  are  pediculated ;  as  the  latter  may  be  more  or  less  easily  displaced 
when  they  are  in  the  way,  and  delivery  rendered  as  easy  as  usuaL  Or  if  the 
pediculated  tumours  cannot  be  temporarily  removed  from  the  path  of  the 
foitus,  they  may  easily  be  altogether  got  rid  of  by  a  simple  operation,  par- 
ticularly if  their  base  is  very  attenuated. 

3.  Consistence, — The  hardness  or  softness  of  the  tumours  has  an  important 
bearing  on  their  obstructiveness.  Such  tumours  as  the  fibroids  are  so  dense 
and  inelastic,  that  the  strongest  compression  will  scarcely  diminish  their 
volume  or  alter  their  shape ;  while  others — such  as  the  condylomatous  or 
papillomatous  tumours — readily  change  their  form  and  dimensions  when  sub- 
mitted to  pressure. 

We  will  allude  to  each  of  these  morbid  productions  more  fully  hereafter. 

Diagnosis. 

The  diagnosis  of  these  tumours  is  not  always  so  easy  in  the  domesticated 
animals  as  in  woman.  In  the  latter,  as  Saint-Cyr  truly  says,  the  surgeon 
may  sometimes  have  to  discover  the  existence  and  to  determine  the  nature 
of  such  growths  during  pregnancy ;  and  he  may,  consequently,  be  prepared 
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beforehand  io  overcome  the  difficulties  which  will  present  themselves  at  a 
later  period.  But  with  the  veterinary  obstetrist's  patients  this  is  not  so  j  and 
it  is  only  and  always  during  parturition^  in  the  midst  of  the  trouble  which, 
inevitably  accompanies  a  difficult  birth,  that  he  is  called  upon  to  give  an 
opinion. 

Bat  as  some  compensation  for  this  disadvantage,  in  animals  direct  explora- 
>tion  is  easier  than  in  woman  ;  while  the  entire  hand  can  be  introduced  into 
the  genital  passages  of  the  larger  creatures  with  facility,  and  explore  every 
part;  so  that  if  the  period  is  late  for  acquiring  information  with  regard  to  the 
•existence  of  tumours,  yet  these  facilities  enable  the  obstetrist  to  obtain  most 
valuable  notions  with  regard  to  diagnosis,  prognosis,  and  treatment. 

But  this  exploration  should  be  complete  and  intelligent;  as  errors  in 
diagnosis  are  easily  committed,  and  may  lead  to  serious  consequences.  Here 
the  hand,  not  the  eye,  .must  be  the  guide,  and  just  as  the  sense  of  touch  is 
well  developed  in  this  organ,  so  it  will  all  the  more  readily  distinguish  between 
a  tumour,  the  "  water-bag,"  or  some  part  of  the  foetus  which  is  covered  by 
or  denuded  of  its  membranes ;  as  well  as  discover  the  exact  seat,  volume, 
consistence,  and  mode  of  attachment,  besides  something  of  the  nature,  of 
such  pathological  productions  as  we  are  now  considering. 

Treatment. 

The  indications  for  the  treatment  of  these  obstacles  to  birth  will,  of  course, 
depend  upon  a  variety  of  circumstances,  the  majority  of  which  have  been 
referred  to.  Sometimes  we  may  be  able  to  act  directly  on  the  tumour,  and 
remove  it  from  the  genital  passages ;  in  other  cases,  from  its  situation  and 
nature,  it  may  be  beyond  the  reach  of  direct  action. 

When  in  the  vagina  and  not  far  from  the  vulva,  and  particularly  when 
pediculated,  it  is  occasionally  extruded  as  the  foetus  is  expelled  from  the  uterus, 
and  may  then  be  readily  seized  by  the  hand  or  forceps,  and  taken  out  of  the 
way.  In  such  a  case  the  tumour  may  be  either  drawn  outside  the  vulva, 
pushed  to  one  side  so  as  to  clear  the  passage,  or  extirpated. 

If  it  is  situated  beyond  the  os,  and  is  sufficiently  movable,  it  may  be 
pushed  in  front  of  the  pelvic  inlet,  and  the  parts  of  the  foetus  which  present  be 
immediately  brought  therein:  so  that  the  tumour  may  be  kept  out  of  the  track 
of  the  latter. 

Should  the  growth  be  of  the  natureof  akyst  or  abscess,  merely  puncturing 
it  by  means  of  a  bistoury,  scalpel,  or  trocar,  will  evacuate  its  fluid  contents, 
when  it  will  coUapse  and  birth  be  rendered  possible. 

When  it  is  a  pediculated  tumour  like  a  polypus,  it  may  be  got  rid  of  at 
once  by  extirpation,  if  the  pedicle  is  easily  accessible.  To  this  end  the  pedi- 
cle may  be  simply  cut  through;  but  this  measure,  though  the  most  expeditious, 
is  not  always  the  best ;  as  there  may  ensue  internal  hoemorrhage,  which  will 
he  aU  the  more  troublesome  as  haemostatic  agents  are  difficult  of  application 
to  the  wound. 

The  pedicle  may  certainly  be  ligatured,  either  in  mass  or  partially, 
previous  to  extirpation,  in  order  to  obviate  the  disadvantages  attending 
simple  excision.  This  means  has  been  successfully  employed,  and  though 
perhaps  a  longer  and  more  difficult  operation,  it  is  to  be  preferred  when  pos- 
i^ible. 

Saint-Cyr  recommends,  before  all  other  measures,  linear  ecrasementy  should 
Chassaignac's  or  any  other  ecraseur  be  available.  This  ecrasement  should  be 
no  more  difficult  than  simple  excision,  and  so  far  as  hsemorrhage  is  con- 
cerned, it  is  as  safe  as  the  ligature,  while  its  consequences  are  much  more 
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trifling.     Cartwriglit  has  most  successfullj  removed  a  vaginal  tumour  by  th» 
^crasenr. 

When  the  base  of  the  tumour  is  very  small,  and  has  but  a  slender  attach- 
ment to  the  textures  from  which  it  springs,  and  when,  in  addition,  it  b 
beyond  the  application  of  a  ligature  or  the  use  of  the  ecraseur,  it  may  be  ton 
off,  or  removed  by  the  flnger-naiL 

The  most  difficult  tumours  for  treatment  are  those  which  are  hard  and 
sessile,  and  to  which  the  foregoing  measures  are  not  applicable.  It  some- 
times happens,  however,  that  these  formations  have  only  a  very  loose  con- 
nection with  the  subjacent  tissues,  and  it  is  often  possible  to  remove  them 
either  wholly  or  in  part,  by  making  incisions  through  them,  and  enucleating 
the  divided  portions  by  means  of  the  fingers. 

It  is  rare  that  these  neoplasms  developed  in  the  labia  of  the  vulva  offer 
any  obstacle  to  birth ;  should  they  chance  to  do  so,  however,  it  is  easy  to  re- 
move them  by  means  of  the  scalpel  or  bistoury.  K  the  subsequent  oddems 
of  the  labia  has  not  disappeared  when  parturition  commences,  and  if  it 
hinders  exploration  by  the  hand,  or  the  expulsion  of  the  foetus,  it  may  bo 
combated  by  scarifications.  These,  however,  should  only  be  made  duiing 
parturition. 

There  may  occur  cases,  nevertheles?,  in  wliich,  cither  from  the  nature, 
mode  of  attachment,  or  situation  of  these  tumours,  their  removal  is  not  pos- 
sible, and  birth  cannot  be  effected.  In  such  cases  it  will  be  for  the  obstetrist 
to  decide  whether  he  will  have  recourse  to  embryotomy  or  the  CaoQuean 
section  :  this  decision  being  arrived  at  after  duly  weighing  all  the  circnm- 
stances  and  facts  relating  to  them. 

Having  completed  these  general  considerations  on  utero-vaginal  tumonis  as 
a  cause  of  dystokia,  and  offered  the  above  indications  in  the  way  of  treat- 
ment, we  will  now  proceed  to  notice  each  class  of  these  formations,  in  so  fiir 
as  they  have  been  recognised  as  obstacles  to  parturition  in  ammal^- 

CANCEEOUS.  CAECIXOMATOrS,  OR  SAKCOMATOUS  TUMOUBS. 

Cancer  of  the  uterus,  and  other  organs  of  generation,  would  appear  to  be 
rare  in  animals,  and  very  few  veterinary  writers  allude  to  it.  Even  those 
observations  which  have  been  published  have  but  little  interest  for  the 
obstetrist,  as  nearly  all  of  them  have  no  relation  to  difficult  parturition.  Some 
cases,  however,  have  been  recorded  in  which  cancer  of  the  cervix  uteri  h^ 
produced  contraction  of  the  os,  and  necessitated  operative  interference  in 
order  to  eilect  delivery ;  and  one  or  two  instances  are  noted  in  which  can- 
cerous tumours  have  elsewhere  proved  an  obstacle  to  parturition,  and  even 
when  that  act  has  been  accomplished  have  proved  dangerous  &om  the 
hsemorrhage  they  occasioned. 

Wlien  the  cancer  is  situated  at  the  cervix,  and  the  os  cannot  be  dilated 
by  the  foetus,  then  treatment  must  be  directed  to  effect  sufficient  dilatation 
for  its  passage  through  the  canal.  In  nearly  every  instance  this  must  be 
accomplished  by  free  incision  of  the  cervix. 

CONDYLOMATOUS.  PAPILLOMATOUS,  AND  LIPOMATOUS  TUMOUBS. 

These  tumours  are  met  with  most  frequently  in  the  generative  oigans  of 
the  Cow  and  Bitch,  and  particularly  in  the  vagina.  They  seldom  prove  a 
serious  obstacle  to  the  passage  of  the  foetus. 

They  first  appear  as  soft,  fungoid,  cauUflower-like  vegetations,  which  bleed 
from  the  slightest  contact,  and  are  readily  crushed  or  deformed.    In  the 
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Bitch  they  sometimes  completely  fill  the  vagina,  and  give  rise  to  a  constant 
sanious,  and  most  offensive,  discharge  from  the  vulva. 

Lipomatous  tumours  are  also  most  frequently  noticed  in  the  vagina  of  the 
Eitch ;  and  in  two  instances  observed  by  Oreste  and  Falconio,  one  tumour 
\vas  the  size  of  a  filbert,  the  other  of  a  large  walnut. 

The  general  indications  for  treatment  are  applicable  to  these  growths. 

FIBEOm  AND  MYOMATOUS  TUMOURS. 

Fibroids  are  not  at  all  uncommon  in  the  generative  organs,  and  are  fre- 
quently the  cause  of  difficult  parturition,  lliey  have  been  observed  in  the 
uterus  and  vagina  of  the  Mare,  Cow,  Sow,  Goat  and  Bitch. 

In  siructurey  it  would  appear  that  the  fundamental  portion  of  these  tumours 
is  composed  of  connective  tissue,  which  may  present  the  histological  characters 
of  areolar,  mucous,  or  tendinous  tissue,  the  fibres  of  which,  more  or  less  closely 
interlaced,  have  connective  tissue  corpuscles  or  cells  lying  between  them, 
and  are  cemented  into  a  solid  mass  by  an  inter-elementary,  more  or  less  abun- 
dant, amorphous  substance  that  greatly  contributes  to  increase  the  consistency 
of  the  neoplasm,  giving  it  a  dull  white  or  nacrous  appearance,  as  if  composed 
of  cartilaginous  tissue.  The  connective-tissue  corpuscles  composing  these 
tumours  are  sometimes  considerably  enlarged  and  hypertrophied,  and  this  is 
more  particularly  observed  in  the  fibroids  of  the  uterus.  This  arrangement 
has  been  found  to  exist  in  the  uterine  fibroma  of  a  Cow  examined  by  Erco- 
lani  in  1855  ;  cartilaginous  transformation  of  the  structure  has  even  been 
detected. 

The  fibroids  are  developed  from  the  submucous  or  subserous  connective 
tissue,  or  from  the  muscular  texture  of  the  uterine  parietes.  When  the  latter, 
the  tumour  is  rarely  pediculated,  but  nearly  always  remains  sessile.  The 
uterine  fibroma  of  submucous  origin  is  certainly  at  first  sessile,  and  is  covered 
bj  the  mucous  membrane  ;  but  as  it  grows  it  becomes  pediculated. 

The  fibroids  of  the  uterus,  as  well  as  those  of  the  vagina,  are  sometimes 
covered  by  the  mucous  membrane,  and  at  other  times  grow  beyond  it.  They 
are  sessile  or  pediculated,  and  of  variable  volume  and  consistency ;  their  sur- 
face is  either  smooth  or  irregular,  as  if  composed  of  a  number  of  smaller 
tiunoors. 

Franck  mentions  that  the  pathological  museum  of  the  ^lunich  Veterinary 
School  contains  the  uterus  of  a  Cow,  one  of  the  cornua  of  which  is  occupied 
by  a  myomatous  tumour,  springing  from  the  muscular  layer  of  the  part,  and 
as  laige  as  a  man's  head. 

Sometimes  the  pediculated  fibroids  of  the  uterus,  in  consequence  of  the 
elongation  of  their  pedicle,  extend  beyond  the  os  into  the  vagina,  and  even  in 
some  instances  pass  through  the  latter  and  the  vulva,  and  remain  suspended 
between  the  thighs.  A  case  of  this  kind  has  been  observed  by  Granaveri  and 
studied  by  Ercolani.* 

As  we  have  observed,  the  presence  of  fibroids  has  a  variable  influence  on 
the  process  of  parturition,  according  to  their  situation.  Of  course,  the  larger, 
and  particularly  the  submucous  interstitial  fibroids,  only  very  exceptionally 
allow  successful  fecundation  to  take  place  ;  though  in  some  instances,  when 
this  occurs,  absorption  follows.-  During  labour  they  may  predispose  to  rup- 
ture of  the  uterus,  from  the  alteration  they  have  produced  in  the  texture  of 
the  oigan. 

*  Ore$U  and  Fafconio,    Studii  sulle  Ncoploaie  a  Massa  distinta  degli  Aniznali  Domestici, 
p.  68. 
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Submucous  or  superitoneal  fibroids,  when  situated  towards  the  fundus  of 
the  uterus,  or  when  only  of  a  moderate  size,  very  frequently  offer  no  particular 
obstacle  to  birth,  and  interfere  but  little  with  labour.  It  is  only  when  they 
are  very  large,  and  situated  towards  the  cervix  or  vaginal  cansd,  that  tbej 
may  become  a  serious  impediment  to  delivery.  Those  with  short  pedicles^ 
and  which  are  designated  "  polypi,^'  may  be  projected  backwards  before  the 
advancing  foetus,  and  be  mistaken  for  some  part  of  the  latter  by  the  unob- 
servant obstetrist. . 

Sometimes  the  tumours  soften  towards  the  termination  of  gestation,  so 
that  during  parturition  they  may  be  suflBciently  compressed  and  flattened  for 
the  foetus  to  pass  over  them.  If  they  have  an  elongated  pedicle  attached  to 
some  part  which  is  easily  displaced,  they  may  be  pushed  beyond  the  vulva 
by  the  foetus,  or  the  pedicle  may  be  niptured  by  the  latter,  and  the  parturient 
passage  thus  left  unobstructed. 

The  recognition  of  these  tumours  is  not  very  difficult  when  they  are  within 
reach  of  the  hand.  To  prevent  their  being  mistaken,  during  manual  explora- 
tion, for  some  part  of  an  ordinary  or  deformed  foetus,  their  nature  and  mode 
of  attachment  must  be  attended  to.  With  this  object,  the  hand  should  be 
carefully  passed  between  them  and  the  uterus  and  vagina  in  every  directioD, 
so  as  to  find  their  pedicle,  and  thus  be  assured  that  they  do  not  belong  to  a 
foetus. 

With  regard  to  the  treatment,  we  must  refer  to  the  general  indications 
already  given.  We  may  only  add  that,  when  the  tumours  are  not  verylaige, 
it  is  better  not  to  interfere  until  Nature  has  done  what  it  can  in  overcoming 
the  obstacle ;  for  in  these  instances,  as  in  so  many  others,  it  sometimes  effects 
surprising  results.  If  they  are  pediculated  and  can  be  reached,  they  may  be 
incised,  ligatured,  or  removed  by  the  ecraseur ;  should  the  base  not  be  attain- 
able, or  very  extensive,  they  may  be  partially  extirpated. 

If,  after  parturition,  there  appears  anything  like  a  serious  haemorrhage  due 
to  this  extirpation,  this  may  be  suppressed  by  plugging  with  lint  or  fine  tow, 
which  may  be  steeped  in  perchloride  of  iron. 

The  following  selected  observations  will  illustrate  what  has  been  said  with 
regard  to  these  fibrous  tumours : 

1.  The  first  case  on  record  is  that  published  by  Jeanroy  {Recueilde  Med.  Vd&inairtj 
1828,  p.  639).  In  this  instance  the  Cow  was  in  parturition,  and  beuig  unable  to  cilve 
an  empiric  had  been  called  in  ;  this  man,  thoush  the  foetus  was  in  a  good  position, 
tore  on  the  head.  Jeanroy  found  the  Cow  to  be  suffering  from  ascites,  and  on  punc- 
turing the  abdomen  more  than  two  gallons  of  fluid  escaped.  On  exploring  the  nteroa, 
he  discovered  a  large  polypus  occupying  the  upper  part  of  the  organ.  With  a  probe- 
pointed  bistoury  he  removed  a  large  portion  of  it  by  incision,  and  extirpated  the 
remainder  by  enucleation.  The  operation  was  completely  successful,  as  when  the 
polypus  was  removed  the  calf  could  be  easily  extracted,  and  two  months  afterwanls 
the  Cow  had  completely  recovered.  The  animal  subsequently  produced  throe 
calves. 

2.  Leaux  mentions  the  case  of  a  Cow,  seven  months  pregnant,  which  had  been  ex- 
hibiting violent  expulsive  efforts.  On  examination  the  vagina  was  found  to  be  unob- 
structed, but  the  OS  uteri  was  so  contracted  that  a  finger  could  not  be  introdnced. 
Nothing  was  done.  Next  dciy  the  animal  was  found  lying  dead,  and  behind  it  m  a. 
fcBtus  in  its  envelopes,  as  well  as  a  tumour  which  had  been  expelled  at  the  same  time. 
This  tumour  was  of  a  reddish-brown  colour,  soft,  and  weighea  about  eleven  pounds  ; 
it  appeared  to  be  of  a  fibrous  nature,  and  was  perforated  by  cavities  which  contained 
a  serous  fluid. 

3.  Corbet  ( Veterinarian^  vol.  vii.  p.  78)  alludes  to  a  Cow — **  a  large  roomy  animal " 
— ^which  had  occasionally  exhibited  symptoms  of  colic  while  pregnant,  and  discharged 
copiously  from  the  vagina.  It  had  been  gored  by  other  cattle,  and  had  also  sustained 
some  heavy  falls  while  in  calf.  Being  unable  to  calve  at  its  full  time,  Mr.  Corbet  had 
to  attend  ;  but  he  could  not  deUver  the  calf,  though  it  was  small,  and  was  preparing 


MORBID  ALTERATIONS  m  THE  GENITAL  ORGANS,  325 

/ 

to  resort  to  embryotomy  when  the  Cow  died.  A  polypus  weighing  upwards  of  six 
stones  was  found  in  the  uterus.  The  greater  part  of  the  tumour  was  composed  of 
matter  closely  resembling  coagulated  blood,  the  smaller  end  which  lay  towards  the 
bladder  being  more  highly  organised  and  of  a  bluish  colour.     The  mass  was  easily  torn. 

4.  Horsburgh  [Ibid.  vol.  xiv.  p.  604)  was  sent  for  to  attend  a  Mare  which  had  been 
attempting  to  foal  for  some  time.  He  found  the  animal  very  weak  from  long-con- 
tinued straining,  and  discovered  in  the  va^na  a  yellow-coloured  mass,  the  size  of  a 
man's  head.  This  mass  projected  considerably  beyond  the  vulva  whenever  the 
"pains''  returned,  and  had  ''been  forcibly  kept  back  by  a  stout  fellow  every  time 
these  labour  pains  came  on. "  The  Mare,  having  been  lying,  was  got  up  in  order  that 
a  better  examination  mi^ht  be  made,  and  then  a  firm  hard  body  was  found  beyond 
this  substance,  and  which  was  surmised  tQ  be  the  head  of  the  foal.  A  pain  coming 
on,  Horsburgh  did  not  hesitate  to  cautiously  make  an  incision  through  what  he  then 
discovered  to  be  a  "substance  resembling  coagulable  lymph."  On  enlarging  the  in- 
cision, the  head  of  the  foal  presented  itself,  covered  by  the  f cetal  membranes,  and  the 
creature  was  then  extracted  alive.  Soon  the  placenta  was  removed,  and  then  the 
obstruction  was  examined.  It  was  found  to  be  firmly  adherent  to  the  os  uteri,  was 
about  two  inches  in  thickness,  and  when  removed  weighed  nearly  eight  pounds.  At 
the  previous  parturition,  about  twelve  months  ^fore,  it  had  appeared  a  little.  The 
Mare  quite  recovered. 

5.  Dick  {Ibid,  vol.  xix.  p.  458)  relates  the  case  of  a  Cow  at  the  full  period  of  preg- 
nancy, and  which  was  straining  for  many  hours  without  being  able  to  calve ;  the 
OS  had  at  last  to  be  dilated,  when  the  calf  was  removed  with  much  difficulty.  Ud- 
easiness  continued  for  two  days  afterwards — indeed  the  animal  was  quite  ill,  and  no 
faeces  or  urine  were  passed.  A  tumour  was  then  observed  in  the  vagina ;  it  was 
about  ei^ht  inches  in  length  and  the  same  in  circumference,  and  was  loosely  attached, 
its  anterior  extremity  being  fixed  near  the  meatus  urinarius ;  it  was  not  covered  by 
the  mucous  membrane,  which  was  distinctly  ruptured  at  that  part  of  the  va^a  to 
which  it  was  attached.  No  pain  was  evinced  on  pressing  the  tumour,  into  which  the 
iin^n  could  be  easily  passed  without  much  bleeding  ensuing ;  it  had  all  the  appearance 
of  imperfectly  organised  lymph,  and  did  not  possess  the  usual  characters  of  a  polypus. 
As  no  harm  seemed  likely  to  arise  from  its  removal,  it  was  excised.  Soon  after  this 
micturition  was  easily  effected.  The  Cow  was  recovering  when  it  was  attacked  by 
plenro-pneumonia,  ana  had  to  be  killed. 

G.  Lewis  {Jbid.  voL  xxv.  p.  184)  attended  a  Cow  which  had  gone  a  week  beyond 
its  time,  and  coold  not  deliver  itself.  The  os  uteri  was  sufficiently  dilated  to  admit 
two  fingers,  but  it  appeared  to  be  so  indurated  that  further  dilatation  was  deemed  im- 
possible, the  constriction  being  so  great  that  it  felt  as  if  a  ligature  had  been  passed 
around  the  cervix.  Next  day,  nevertheless,  a  calf  was  with  difficulty  extracted  ;  and  on 
the  animal  lying  down  soon  after,  the  uterus  became  completely  inverted.  The  broad 
ligaments  were  torn,  and  the  organ  was  so  much  injured  that  amputation  of  it  was  at- 
tempted. The  Cow,  however,  succumbed,  and  on  examination  it  was  discovered  that 
the  OS  uteri  was  "  torn  into  fragments,"  and  "  had  a  large  excrescence  in  a  schirrous 
state  around  its  neck,  which  hiul  evidently  acted  as  a  strong  ligature."  The  broad 
ligaments  were  ruptured  as  was  the  uterus  itself  ;  likewise  the  vagina,  through  inver- 
sion, and  also  the  rectum. 

7.  Howell  {Ibid.  vol.  xlii.  p.  97)  describes  a  tumour  which  had  formed  beneath  the 
mucous  membrane  of  the  vagina  of  a  pregnant  Cow.  The  animal  wns  aged,  and  ex- 
hibiting symptoms  of  parturition  for  some  time  without  any  visible  progress  being 
noted,  an  exploration  was  made  per  vaginam.  This  revealed  the  existence  of  an  im- 
mense tumour  filling  up  the  vaginal  canal  and  firmly  pressing  against  the  cervix  uteri. 
With  much  difficulty  tne  os  was  reached,  when  it  was  found  that  although  the  foetal 
presentation  was  natural,  delivery  was  impossible.  The  Cow  was  consequently 
shtnghtered.  The  tumour,  which  was  ovoid  in  form,  with  slightly  flattened  sides, 
measured  fifteen  inches  in  its  long  and  ten  in  its  short  diameter — having  a  circum- 
ference of  twenty-five  inches  at  its  largest  part.  Its  surface  was  smooth  and  un- 
broken, and  covered  by  the  vaginal  mucous  membrane  ;  while  its  colour  was  but  little 
different  from  that  of  the  adjacent  parts.  Its  attachment,  which  was  just  above  the 
OS  uteri,  was  broad  and  thick  ;  in  this  respect  it  differed  greatly  from  ordinary  va^al 
polypi.  Its  weight  was  a  little  under  twenty -one  pounds.  Histologically,  its  hbres 
were  closely  arranged  in  a  network,  and  their  meshes  contained  exudation  cor- 
puscles. 

S.  Cartwright  {Ibid,  vol.  xlv.  p.  203)  gives  an  account  of  a  vaginal  polypus  (lipoma- 
tons)  in  a  Cow,  and  which  was  removed  by  means  of  a  copper  wire  ligature.  The 
tumour,  which  was  pendant  from  the  vagina,  was  pear-shaped,  about  nine  inches  in 
length  and  five  across  its  widest  part ;  its  surface  was  uneven.     The  ligature  was 
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applied  around  the  pedicle  and  tightened  on  the  fiflh  day.  Three  days  afterwardfl  the 
tumour  was  excised  close  to  the  ligature,  and  the  remaining  parts  returned.  The 
animal  did  well.     It  was  not  pregnant.  ^ 

9.  A  case  similar  to  the  foregoing  is  mentioned  by  Lemaitre  {Mimaires  delaSoc  ViL 
du  Calvados  tt  de  la  Manche,  No.  iii.  p.  109).  This  was  a  non-pregnant  eighteen 
months  old  Mare,  which  showed  febrile  symptoms,  had  frequent  attacks  of  colic, 
made  expulsive  efforts,  and  reddish-coloured  matter  escaped  firom.  the  vulva.  When 
the  hand  was  introduced  into  the  uterus,  it  encountered  a  fleshy  mass  fixed  by  a  nar- 
row pedicle  to  the  left  side  of  the  organ,  in  the  vicinity  of  the  comu.  The  tomoor 
was  removed  by  twisting  and  pulling  it.  It  weighed  about  four  and  a  half  pomidi. 
The  Mare  had  quite  recovered  in  seven  days  after  the  operation. 

10.  Delhaye  {Annales  de  MM.  V^Urinairede  Bruxelles^  1853, p.  549)  reports  the  caae 
of  a  Cow  which  was  in  labour  for  twelve  hours.  On  a  vaginal  exploration  being 
made,  an  unusual-sized  polypus  was  found  obstructing  the  os  uteri  in  which  it  was 
fixed.  A  kind  of  incision  was  made,  which  allowed  Delhaye  to  introduce  his  hand 
between  the  cervix  and  the  substance  of  the  polypus,  and  then,  by  a  brief  manipuk- 
tion,  he  was  able  to  isolate  the  mass  from  the  subjacent  tissues  and  remove  it  Alto- 
gether. Ten  minutes  afterwards  parturition  was  accomplished  spontaneously,  and 
the  Cow  and  calf  did  well. 

11.  Del  wart  (Ih'id.  p.  550)  describes  a  polypus  growing  from  the  floor  of  the  vagina 
near  the  cervix  uteri,  and  which,  while  the  animal  was  straining  in  parturition,  was 
pushed  beyond  the  vulva.  At  first  sight  it  looked  like  a  case  of  inversion  of  the 
vasina  ;  but  on  exploration  its  true  character  was  detected.  It  was  easily  removed, 
ana  normal  delivery  afterwards  took  place  with  ease. 

12.  Leconte  {MSmoires  de  la  Soc.  Centrale  de  Med.  V^Urinaire^  voL  v.  p.  153) 
observed  a  heifer,  two  years  old,  and  advanced  in  preonancy,  in  whose  vagina  were  a 
number  of  polypi,  some  of  which  were  so  large  that  tney  projected  beyond  the  vulva 
when  the  animal  was  lying.  The  largest  measured  from  four  to  five  inches  in  diameter 
and  its  pedicle  was  as  thick  as  a  finger.  Nothing  was  done  until  parturition  com- 
menced, when  the  mass  was  removed  by  incision  and  enucleation. 

13.  A  heifer,  about  twenty  months  old  was,  according  to  Fabry  {AnnaUs  de  Mid. 
V6t.  de  Bruxelles,  1860,  p.  415),  making  violent  expulsive  efforts  without  any  assign- 
able cause.  Exploration  revealed  the  presence,  on  the  upper  wall  of  the  vagina,  of 
an  oblong  fluctuating  tumour  as  thick  as  a  man's  arm,  and  which  so  filled  up  the  pas- 
age  that  the  finger  could  scarcely  be  introduced  beyond  the  meatus  urinarins.  Ko 
treatment  was  adopted  and  the  animal  was  killed  for  food.  On  the  carcase  being 
dressed,  it  was  observed  that  this  tumour  extended  to  the  neck  of  the  uterus,  and  that 
it  contained  a  dark-coloured  fetid  pus,  enclosed  in  a  dark-tinted  kyst.  The  walls  of 
the  uterus  were  extraordinarily  thickened  by  a  massive  exudate — the  product  of  a 
previous  inflammation. 

14.  rieury  {Becueil  de  Mid.  VSterinaire,  1863,  p.  259)  has  given  a  very  interesting 
history  of  a  Cow  which  was  in  labour  for  nine  hours,  and  with  which,  at  each  pain, 
there  appeared  between  the  labia  of  the  vulva,  at  the  same  time  as  the  fore-feet  of  the 
foetus,  a  voluminous  round  tumour.  In  order  to  make  an  examination,  it  was  neces- 
sary to  push  the  tumour  as  far  forward  as  the  uterus,  and  then  it  was  ascertained  thftt 
the  head  of  the  foetus  was  turned  towards  its  back,  the  nose  being  directed  to  the  anb- 
lumbar  region  of  the  mother.  The  head  was  brought  down,  a  cord  was  passed  behind 
the  occiput  and  the  ears,  and  on  this  being  pulled  at  the  head  and  neck  were  pot 
straight.  Then  the  left  hand  of  the  operator  Keeping  the  tumour  in  Uie  interior  of  the 
uterus,  in  front  of  the  pelvic  inlet,  the  assistants  pulled  at  the  cords,  and  without 
much  trouble — owing  to  the  larse  size  of  the  pelvis  and  smallness  of  the  foetos— 
brought  away  a  living  and  well-formed  calf. 

Parturition  being  thus  happily  accomplished  there  remained  the  tumour,  which  was 
found  to  be  attached  by  a  short,  but  ver)'  thick  pedicle  M'ithin  and  almost  on  the 
lower  border  of  the  os,  to  the  left  side.  Owing  to  the  mobilitv  of  the  uterus,  the 
tumour  could  be  withdrawn  outside  the  vulva,  and  there  it  was  fixed  by  the  hands  of 
two  assistants,  while  Fleury  passed  a  long  sacking-needle,  furnished  with  a  long  and 
very  strong  tf^read,  through  the  middle  of  its  pedicle,  and  in  this  way  enclosed  this  por- 
tion in  a  tight  double  ligature.  By  two  cuts  of  a  bistoury  the  pedicle  was  then  divided 
a  short  distance  from  the  ligatures,  and  these,  with  the  mucous  membrane  dragged 
out  by  the  tumour,  being  immediately  put  back  in  the  vagina  nothing  was  seen  ofthe 
operation  save  the  ends  of  the  thread  which  were  purposely  left  outside  the  vulva. 
In  twelve  days  after  the  operation  the  Cow  was  discharged  as  cured.  ^ 
The  tumour  was  oblong,  irregular  on  the  surface,  hard  and  resisting,  and  divided 
into  two  unequal  lobes  by  a  deep  fissure  ;  it  was  covered  by  mucous  membrane,  thoagh 
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this  was  only  loosely  adherent  to  it.  In  its  largest  diameter  it  measured  more  than 
tea  inches,  and  it  weighed  over  twelve  pounds.  It  grated  when  cut  into  by  the 
bistoury,  as  if  it  was  an  unripe  apple,  and  a  yellow  serous  fluid  escaped  from  its  in- 
terior, which  was  hollow  near  the  end  opposite  the  pedicle.  Around  this  cavity  the 
fibrous  tissue — soft  and  rose-coloured — yielded  by  pressure  a  greyish  opaque  fluid 
which  was  miscible  in  water,  and  was  not  found  in  any  part  of  this  growth.  Seven- 
tenths  of  the  mass  was  composed  of  a  dense  duU-white  fibrous  tissue  disposed  in 
irregular  stris  or  in  concentric  tufts. 

Watson  (Vettrinarian,  vol.  xlv.  p.  174)  ^ves  the  history  of  a  sheep-dog  which  had 
been  in  labour  for  a  day,  but  could  not  dehver  itself  because  of  what  the  owner  called 
the  "pup-bed"  coming  out.  This  had  been  frequently  returned,  though  it  caused  the 
poor  animal  ^^reat  pain,  which  was  only  relieved  when  the  mass  was  again  extruded. 
On  examination,  a  tumour  as  large  as  a  hen's  egg  was  found  protruding  from  the 
vagina.  "At  first  si^ht  it  had  every  appearance  of  an  everted  bladder,"  but  on 
manipulation  it  was  discovered  to  be  a  firm  fibrous  tumour,  with  a  long  pedicle  extend- 
ing into  the  vagina.  A  ligature  was  applied  to  the  neck  of  the  tumour,  and  this  was 
removed  by  the  scalpel:  tincture  of  opium  enemata  were  administered,  and  in  about  an 
hour  three  puppies  were  bom.    The  oitch  afterwards  did  well. 

15.  To  Barbenoire  and  Arloing  {Journal  de  MSd,  V^rinaire  de  Lyon,  1868,  p.  76) 
we  owe  our  last  example  of  this  kind  of  tumour.  A  Cow  thirteen  years  old,  which 
had  calved  in  a  natural  manner  fifteen  months  previously,  and  was  supposed  to  be 
again  about  five  months  pre^pant,  was  suddenly  taken  ill.  Suspecting  abortion,  Bar- 
benoire introduced  his  arm  into  the  uterus,  the  os  of  which,  strongly  contracted,  had 
to  be  previously  incised  ;  there  he  found  an  enormous  hard  tumour,  which  he  vainly 
endeavoured  to  extirpate.  The  animal  died  next  day,  after  suflering  for  four  days  ; 
the  cause  of  death  appeared  to  be  due  to  metrorrhasia.  The  tumour,  on  &  post-mortem 
examination,  was  discovered  to  be  entirelv  confined  to  the  uterus,  with  the  exception 
of  a  somewhat  voluminous  "  appendice,  which  was  found  to  be  strangulated  at  the 
origin  of  the  left  coruu,  into  which  it  was  prolonged. 

Arloing  examined  this  morbid  production  and  described  it  as  follows :  An  oval, 
imeven-Burfaced  tumour,  traversed  by  grooves  or  fissures,  one  of  which  deeper  than 
the  others,  limits  the  appendice  mentioned  by  Barbenoire  as  extending  into  the  left 
horn;  and  studded  by  small  fibro-vascular  prolongations  by  which, no  doubt,  it  grafted 
itself  on  the  uterine  walls.  Its  longitudinal  diameter  measures  35  centimetres  (nearly 
fourteen  inches),  transversal  20  centimetres  (nearly  eight  inches),  and  it  weishs  about 
6,610  kilogrammes  (about  fifteen  pounds).  The  tissue  of  which  it  is  composed  is  hard, 
lesisting,  and  grates  under  the  scalpel :  it  has  a  fibrous  aspect ;  its  density  is  pretty  much 
the  same  throughout ;  and  its  colour  is  in  general  a  dull  white  or  nucrous  tint,  with 
here  and  there  light  red  down  to  carmine  and  violet  points,  according  to  the  degree  of 
vascolarisation.  This  vascularity  is  very  consideraole  on  the  surface  of  the  tumour, 
but  diminishes  as  the  centre  is  approached.  Examined  microscopically,  the  neoplasm  is 
found  to  be  formed,  throughout  the  whole  of  its  mass,  of  fine  long  parallel  fibres,  on 
whose  course  are  seen  dark-coloured  dilatations  corresponding  to  the  nuclei  which  the 
caustic  soda  has  rendered  visible.  These  fibres  are  joined  in  bundles,  which  cross  each 
other  in  various  directions.  There  are  found,  in  addition,  cells  or  fusiform  bodies,  as 
veil  as  somewhat  irregular  globular  bodies  with  dark  contours. 

From  the  histologic^  characters,  Arloing  came  to  the  conclusion  that  the  tumour  was 
a  fibroid. 

THEOMBUS  OE  HiEMATOMA. 

Thrombus  or  hsematoma  of  the  vagina  or  vulva,  usually  appears  most  fre- 
quently after  delivery.  Pfirter,  however,  has  recorded  the  case  of  a  Mare 
in  which  a  large  blood  tumour,  or  ha2matoma,  was  caused  by  the  rupture  of 
blood-vessels  and  the  escape  of  blood  into  the  connective  tissue  around  the 
vagina.  It  formed  a  great  swelling  on  the  sides  of  the  vagina  and  vulva,  the 
infiltration  of  blood  extending  to  the  perineum.  This  tumefaction  proved  an 
obstacle  to  parturition  ;  so  that  it  was  necessary  to  remove  it  by  opening  it 
freely,  and  taking  away  the  clots  of  blood  which  had  formed.  The  haemor- 
rhage which  ensued  was  checked  by  the  injection  of  a  solution  of  perchloride 
of  iron. 

Saake  has  observed  these  blood-kysts  most  frequently  in  Swine ;  death 
from  haemorrhage  has  sometimes  resulted  from  their  rupture. 
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The  application  of  ice  or  cold  water,  or  percbloiide  of  iron,  or  even  the 
actual  cautery,  and  plugging  the  vaginal  canal,  will  generally  arrest  the: 
bleeding. 

SEROUS  KTSTS. 

Kopp,  Bering,  Ayrault,  Lafosse,  Liautard,  MUller,  and  others,  have  ob- 
served serous  kysts  on  the  vaginal  mucous  membrane,  and  even  in  the  uterus, 
of  the  Mare  and  Cow. 

The  vaginal  kysts  are  of  variable  size,  but  most  frequently  as  laige  as  a^ 
pear,  which  they  are  generally  not  unlike  in  shape.  They  are  attached  to  the 
mucous  membrane  by  a  very  narrow  pedicle,  and  in  some  instances  appear 
between  the  labia  of  the  vulva  when  the  animal  is  reclining,  but  disappear 
again  into  the  vagina  when  the  standing  posture  is  assumed ;  though  occa- 
sionally they  are  so  largo  that  they  cannot  return  without  assistance. 

The  kyst  is  smooth  and  transparent,  and  contains  a  clear  limpid  8erosity,iii 
which  albuminous  flakes  are  often  observed. 

^ot  unfrequently,  the  glands  of  Bartholin  in  the  vagina  of  the  Cow  are 
greatly  distended  with  mucus,  serum,  or  even  pus,  as  a  restdt  of  inflammatioiL 

Such  kysts  are  not  likely  to  retard  parturition,  and  if  they  should,  their 
treatment  is  very  simple ;  as  a  lancet  puncture  suffices  to  evacuate  the  fluid 
they  contain,  and  the  walls  readily  adhere  and  cicatrise. 

Hering  has  seen  them  occupy  the  vagina  and  extend  into  the  uteras ;  and 
in  the  latter  organ  their  presence  may  be  more  serious  than  when  they  arft 
limited  to  the  vagina.  Wo  have  given  an  instance  of  this,  furnished  by 
Liautard  {see  p.  167),  and  which  shows  that  they  may  prove  troublesome 
obstacles  to  delivery,  as  well  as  dangerous  to  the  animal  in  whose  uterus  they 
may  have  formed. 

When  the  kyst  is  attached  to  the  cervix  or  its  neighbourhood,  it  may  pass 
into  the  os  and  obstruct  it,  and  thus  prevent  the  foetus  passing  througL 
When  very  large  it  may  so  closely  simulate  the  "  water-bfi^,"  as  to  be  mis- 
taken for  it — ^though  the  mistake  need  not  lead  to  grave  results ;  indeed,  if 
ruptured  the  kyst  immediately  collapses,  and  can  no  longer  prove  a  barrier  to 
the  expulsion  of  the  foetus.  If  the  kyst  is  situated  towards  the  os,  and  if 
puncturing  it  be  deemed  inadvisable,  pushing  it  beyond  the  pelvic  inlet  out 
of  the  track  of  the  foetus  will  be  sufficient  to  overcome  the  obstacle. 

Vaginal  kysts  may  be  mistaken  for  an  everted  bladder  :  a  mistake  whieh 
we  are  assured  is  often  committed,  from  the  external  aspect  of  the  tamoar, 
its  oval  shape,  and  its  colour.  Of  course,  this  mistake  would  prove  most  unfor- 
tunate, should  the  treatment  wo  have  recommended  be  adopted;  but  a  care- 
ful examination  should  always  he  made  before  any  active  interference  is 
attempted,  and  this  examination  will  obviate  such  an  error. 

Hernia  of  the  bladder  through  the  ruptured  walls  of  the  vagina,  may  also 
simulate  a  vaginal  kyst ;  and  if  this  viscus  is  punctured  in  this  position,  it  will 
lead  to  the  same  lamentable  results,  in  all  probability,  as  in  inversion. 

This  accident  we  will  now  notice,  and  point  out  theeigns  by  which  it  may 
be  distinguished. 

;HEBNIA  of  the  BLADDEE  into  the  vagina  :  VAGINAL  CYSTOCELE. 

Dystokia  from  the  existence  of  a  vaginal  cystocele  is  a  somewhat  rare 
accident,  and  only  a  few  instances  are  recorded  as  having  been  observed  in 
the  Mare  and  Cow  during  parturition. 

Inversion  of  this  viscus  may  occur  in  two  ways : — 1.  When  empty,  it 
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niayi  by  a  spasmodic  contraction  of  its  walls,  evert  itself — the  mucous  mem- 
brane becoming  external  and  the  peritoneal  coat  internal — and  thus  turned 
outside-in,  it  may  pass  through  the  meatus  urinarius  into  the  vagina ;  2.  It 
may,  without  being  everted,  escape  into  the  vagina  by  an  old  or  recent  fissure 
in  the  floor  of  the  passage.  Most  of  the  cases  occur  during  parturition,  and 
when  the  animal  is  straining  violently,  whereby  a  portion  of  the  contents  of 
the  abdomen  and  uterus  are  pressed  against  the  bladder,  and  may  thus  pro- 
duce its  inversion.  It  is  not  at  all  improbable  that  the  viscus  may,  in  con- 
sequence of  the  pressure  it  occasionally  receives,  be  in  a  spasmodic  state,  or 
the  cervix  may  be  dilated  and  relaxed  at  times  (Cartwright). 

In  the  Mare  and  Cow  the  urethra  is  short,  straight,  and  wide ;  and  this 
DO  doubt  renders  the  bladder  liable  to  inversion.  Zundel  states  that  it  may, 
during  parturition,  acquire  such  dimensions  from  retention  of  urine  that  it  will 
entirely  fill  the  vagina,  and  protrude  externally  during  the  expulsive  efforts 
of  the  animal. 

However  this  may  be,  it  is  certain  that  the  cystocele  will  present  a  different 
appearance  in  the  vagina  according  as  its  peritoneal  or  mucous  membrane  is 
visible :  ie.,  everted  or  non-everted. 

In  the  first  case  we  find  a  somewhat  hard,  red  tumour  with  a  corrugated 
surface,  and  attached  to  the  floor  of  the  vagina  by  a  short  narrow  pedicle. 
Examining  the  lower  wall  of  the  vagina  attentively,  the  meatus  urinarius 
cannot  be  found,  but  on  the  soft  pulpy  surface  of  the  tumour  will  be  observed 
two  small  openings — the  apertures  of  the  ureters — from  which  a  fluid  con- 
tinually escapes,  and  which  may  be  recognised  by  its  odour  as  urine ;  this 
fluid  may  even  be  thrown  out  with  a  certain  degree  offeree  during  the  labour 
pains.  These  characters  should  be  suflicient  to  indicate  the  nature  of  the 
obstacle. 

In  the  second  variety,  the  bladder  escapes  through  a  rent  in  the  wall  of 
the  vagina,  and  this  rent  may  only  involve  the  muscular  layer — the  vaginal 
mucous  membrane  remaining  intact ;  or,  which  is  more  frequent,  the  mus- 
cular and  mucous  tissues  may  be  ruptured.  In  either  case  there  is  found  in 
the  vagina  a  round,  smooth,  and  fluctuating  tumour,  attached  to  the  floor  of 
the  canal  by  a  x)edicle  more  or  less  wide,  and  beneath  which  the  meatus 
urinarius  can  be  seen  or  felt.  The  most  striking  pathognomonic  feature  of 
thia  kind  of  tumour  is  its  rapid  growth,  in  consequence  of  the  accumulation 
of  urine  in  the  interior  of  the  displaced  bladder,  the  fundus  of  which  is 
towards  the  vulva  and  the  neck  directed  forwards — its  position  being  the 
reverse  of  normal ;  the  fundus,  by  pressing  on  the  urethra — which  is  doubled 
on  itself — prevents  the  urine  from  escaping,  and  we  have  in  this  way  a  rapidly 
increasing  vaginal  tumour.  In  a  case  recorded  by  Violet  (Recueil  de  Mki. 
Vcterinaire  de  Lyon,  1862,  p.  371)  the  tumour  had  acquired,  within  eight 
hours,  a  diameter  of  from  eight  to  ten  inches.  Such  a  tumour  must,  there- 
fore, constitute  a  more  or  less  serious  obstacle  to  parturition. 

We  have  pointed  out  the  necessity  for  a  careful  examination  of  the  tumour, 
in  order  to  avoid  making  a  mistake,  as  the  cystocele  resembles  other 
tumours,  and  especially  the  kysts  we  have  already  described,  or  even  the 
"  water-bag,"  and  an  error  in  diagnosis  may  lead  to  grave  consequences.  Such 
an  error  is  recorded  by  Charcot  (Journal  Pratique  de  Med,  VUirinaire,  1826, 
p.  165),  who,  being  called  upon  to  attend  a  Cow  which  had  been  attempting 
to  calve  for  three  days,  found  on  separating  the  labia  of  the  vulva  a  whitish, 
tense,  and  fluctuating  tumour.  Thinking  that  this  was  only  the  "  water- 
bag,"  he  punctured  it;  when  the  colour  and  odour  of  the  fluid  which  escaped 
quickly  undeceived    him.       When  the  bladder    had   collapsed,   he   then 
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recognised  the  tear  in  the  vagina  through  which  the  viscus  had  passed.  The 
Cow  being  in  a  dying  condition  and  the  foetus  still  alive,  Charcot  had  re- 
course to  the  Caesarean  section  ;  the  calf  was  saved,  but  the  mother  died. 

As  the  diagnosis  of  this  accident  is  of  so  much  importance,  we  will  notice 
the  symptoms  in  greater  detaiL 

Protruding  through  the  opening  of  the  vulva,  or  immediately  within  the 
labia,  will  be  discovered  a  tumour  of  a  pyriform  shape,  and  varying  in  size 
and  colour,  according  to  the  duration  of  the  accident.  Sometimes  this  tumour 
will  be  seen  hanging  from  within  the  vagina  by  a  kind  of  peduncle,  for  at 
least  eight  or  nine  inches,  and  will  contain  two  or  tliree  pints  of  fluid.  At 
times,  the  protruded  part  will  be  nothing  more  than  a  thickening  of  the 
bladder,  produced  by  strangulation  and  inflammation ;  and  it  will  be  changed 
from  its  normal  colour  to  that  of  an  inflamed  surface,  or,  if  it  has  been 
bended  for  some  time,  to  a  darker  hue.  Sometimes  it  will  become  gangren- 
ous and  slough ;  at  other  times  its  surface  appears  rugged  and  plicated,  and 
on  occasions  a  large  quantity  of  blood  has  exuded  from  its  surface.  Should 
there  exist  any  doubts  as  to  the  nature  of  the  tumour,  the  meatus  unnaiios 
must  be  looked  for ;  if  that  cannot  be  discovered,  then  the  greatest  drcum- 
spection  should  bo  exercised.  The  attachment  and  situation  of  the  protrusion 
should  be  noted,  and  also  whether  it  is  continuous  with  the  vagina.  The 
nipple-shaped  prominences  which  mark  the  openings  of  the  uterus  into  the 
bladder  should  also  be  looked  for,  as  their  presence  will  at  once  denote  the 
case  as  inversion  of  this  viscus,  as  will  the  escape  of  urine  from  them. 

TreatmenL 

The  chief  indication  in  vaginal  cystocele  is  reduction,  or  reposition  of  the 
displaced  viscus.  This,  however,  is  not  always,  if  ever,  an  easy  task.  In  a 
case  of  simple  hernia,  the  bladder  is  soon  distended  by  the  urine,  and  owing 
to  the  increase  in  size,  it  cannot  be  returned  by  the  opening  through  which 
it  passed  when  it  was  empty.  Compression  of  its  walls  will  not  suffice  in 
the  majority  of  cases  to  evacuate  its  contents,  because,  as  has  been  shown, 
the  weight  of  the  organ  lies  upon  the  doubled  urethra.  To  empty  the  bladder 
a  catheter  must  be  employed  ;  the  shoot  of  an  elder  tree  deprived  of  its  pith 
has  been  successfully  used  for  this  purpose  on  an  emergency.  Once 
emptied,  according  to  Saint-Cyr,  the  bladder  easily  resumes  its  normal 
situation. 

Puncture  of  the  organ  has  been  practised  when  catheterism  was  not  tried ; 
a  fine  trocar  been  inserted  obliquely  into  the  upper  part  of  the  viscus — ^which 
was  now  of  course  the  inferior  part — so  as  to  make  it  pass  for  a  certain  dis- 
tance between  the  membranes  before  entering  the  cavity  of  the  sac,  in  this 
way  imitating  the  entrance  of  the  ureters.  The  operation  was  completely 
successful,  as  the  bladder  had  been  little  more  than  half  emptied  before  the 
hernia  was  spontaneously  reduced. 

Cartwright  says,  with  regard  to  treatment :  "  Provided  we  are  called  to 
the  case  at  an  early  period,  and  before  a  thickening  of  the  parietes  of  the 
bladder  and  sphincter  has  taken  place,  we  most  probably  will  succeed.  We 
should,  with  the  left  hand,  press  gently  upon  the  sides,  and  with  the  right 
hand  the  fundus  of  the  bladder,  until  we  feel  it  gradually  receding  from  us; 
after  which  we  may  carefully  introduce  a  pessary  or  catheter,  so  as  fairly  to 
force  it  into  its  natural  situation.  If  there  should  be  violent  straining  at  the 
moment  we  are  employing  the  taxis,  wo  had  better  desist  for  a  time  until  we 
have  abstracted  four  or  five  quarts  of  blood,  or  give  a  dose  of  opium  in  solu- 
tion, to  allay  any  irritation  or  spasm.     But  if  we  cannot  succeed  in  this  way,  I 
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think  a  far  more  preferable  plan  -will  be  to  get  a  stick  with  a  round  blunt  point 
that  will  pass  through  the  sphincter,  and  force  it  against  the  base  of  the  pro- 
truded fundus.  A  very  excellent  instrument  would  be  a  female  catheter, 
such  as  is  used  for  the  Cow  or  Mare,  as  it  would  have  the  necessary  curve. 
In  thus  trying  to  re-invert  it,  we  may  use  considerable  force  without  rup- 
turing it ;  though,  of  course,  we  must  be  cautious  in  our  pressure." 

Should  the  distended  cystocele  be  immediately  in  the  track  of  the  foDtus, 
and  the  expulsion  of  the  latter  urgent,  if  the  bladder  cannot  be  returned 
before  birth,  it  must  at  least  be  emptied,  to  allow  the  young  creature  to  get 
through  the  vagina.  As  the  latter  passes  over  it,  the  viscus  should  be  pro- 
tected from  injury  by  the  fingers. 

We  will  return  to  a  consideration  of  this  condition  when  treating  of  the 
accidents  occurring  as  a  sequel  of  parturition.  In  the  meantime,  we  will 
give  one  or  two  illustrative  cases  to  show  the  importance  of  exercising  care 
in  diagnosing,  and  skill  in  treating,  this  accident. 

Youatt  {Cattle,  p.  522)  relates  that  a  Cow  had  been  three  day  a  in  labour,  and  little 
adTance  had  been  made.  It  was  lying  on  the  right  side,  exhausted,  and  at  intervals 
lowing  mournfully,  and  making  violent  efforts  to  expel  the  fcetus.  A  round,  fibrous 
white  tumour  presented  itself ;  it  was  evidently  distended  with  some  fluid,  fluctuation 
being  detectable  on  the  slightest  touch.  Not  dreaming  that  it  could  be  anything  but 
the  membranous  bag  that  contained  the  natural  uterme  fluid,  he  punctured  it,  and 
found  that  what  escaped  was  urine.  It  was  the  bladder  which  had  protruded  through 
a  rent  in  the  vagina,  adds  Youatt,  and  which  he  might  have  recognised  by  its  smaller 
bulk  and  firmer  texture,  and  by  the  ease  with  which  the  neck  would  have  been  dis- 
covered on  a  slight  examination. 

Baker  ( Tran-8cu:Hon8  of  the  Veterinary  Medical  Associatiofi,  vol.  i.  p.  57)  records  a 
case  of  inversion  of  the  bladder  in  a  Mare  while  in  the  act  of  foaling.  It  was  replaced 
three  times  within  two  hours,  and  there  was  little  difliculty  in  doing  so ;  probably 
owing  to  unusual  width  of  the  urethra. 

Littler  ( Veterinariafif  vol.  xxxvi.  p.  273)  was  sent  for  to  see  a  Mare  which  was  un- 
able to  foal.  He  found  the  animal  being  led  about  in  a  straw  yard,  in  order  to  avert  or 
mitigate  the  violent  throes  of  parturition  which  had  been  present  for  two  and  a  half 
hours.  Protruding  from  between  the  labia  of  the  vulva,  during  each  throe,  were  the 
Mare*a  urinary  bladder  and  three  foetal  feet.  The  bladder  was  completely  inverted, 
and  "from  its  elastic  or  jrielding  nature  apparently  contained  gas  on  its  peritoneal  sur- 
face, distending  it  to  the  size  of  an  inflatea  Sheep's  bladder."  It  was  not  observed  to 
have  been  injured  either  by  exposure  to  the  air,  or  by  the  repeated  and  forcible  com- 
pression to  which  it  had  been  subjected  by  the  foetal  extremities  during  the  parturient 
paroxysms.  Its  mucous  membrane  was  not  in  the  least  discoloured,  being  clean  and 
shining,  and  without  the  slightest  trace  of  congestion.  The  foetus  was  lying  on  its  left 
side,  the  head  and  neck  thrown  back  and  extending  along  the  floor  of  the  uterus,  from 
the  right  to  the  left  flank  of  the  Mare.  The  fore-feet  were  beyond  the  vulva,  and  the 
right  or  upper  hind-foot  was  in  the  vagina.  Keposition  of  the  displaced  bladder  was 
the  first  thing  attempted,  and  this  was  readily  effected  by  equable  pressure  being 
exerted  by  the  hand  on  the  surface  of  the  viscus,  ''when  the  elastic  matter  was 
speedily  expelled,  and  the  collapsed  body  easily  passed  through  its  widely  dilated 
neck,  which  was  relaxed  to  such  a  degree  as  to  admit  of  the  free  introduction  of  the 
three  middle  finders." 

Though  so  easily  returned,  however,  it  was  as  readily  inverted  again,  every  expul- 
sive effort  bringing  it  into  the  vagina ;  and  the  frequent  attempts  made  to  prevent  its 
protrusion,  by  the  operator  placing  his  arm  firmly  on  its  cervix,  while  his  hand  was 
engaged  in  rectifying  the  position  of  the  foetus,  were  perfectly  ineffectual,  and  even 
the  application  of  the  hand  of  a  strong  assistant  over  the  meatus  was  equally  unavail- 
ing. Delivery  of  the  foetus,  which  was  dead,  had  therefore  to  be  effected  over  the 
cystic  hernia ;  this  was  accomplished  without  any  visible  laceration  of  the  bladder 
by  the  violence  to  which  it  had  been  subjected ;  its  mucous  membrane,  however,  was 
thickened  and  congested  throughout  its  whole  extent,  and  the  effusion  of  blood  on  its 
abraded  surface  gave  it  the  appearance  of  a  ''spherical  mass  of  coagulated  arterial 
blood." 

After  bein^  washed,  it  was  readily  placed  in  its  natural  situation  by  gentle  pressure, 
when  its  cavity  was  explored  to  "  correct  local  deviation."  No  subsequent  displace- 
ment occurred.     The  operation  occupied  thirty-five  minutes.    Suitable  treatment  was 
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adopted— chiefly  the  administration  of  opiates,  clothing  the  body  and  limbs,  with 
mashes  and  infusion  of  linseed  as  diet ;  thick  dark  bloody  urine  was  passed  for  some 
days  ;  there  was  also  much  difficulty  in  moving  the  limbs.  In  six  days  recoyery  was 
complete. 

This  was  one  of  three  cases  of  inversion  of  the  bladder  during  parturition,  which  this 
veterinary  surgeon  had  met  with  in  his  practice. 

TUMOUKS  IN  THE  VICINITY  OF  THE   GENITAL  OEGANS. 

Tumours  in  the  bladder,  when  of  large  size — as  polypi,  steatomous  growihs, 
etc.,  as  well  as  calcareous  concretions,  may  hinder  parturition,  or  even 
render  it  impossible.  Even  an  excessively  distended  bladder  may  offer  an 
obstacle  to  the  accomplishment  of  this  act,  either  in  checking  the  advance  of 
the  foetus,  or  by  sympathetically  disturbing  the  uterine  contractions. 

The  indications  here  are  obvious. 

Tumours  of  various  kinds  may  be  developed  in  the  connective  tissue  of 
the  pelvic  organs,  and  especially  between  the  vagina  and  rectum,  and  mom 
or  less  obstruct  labour.  Ovarian  tumours  may  also  prove  troublesome,  as 
may  likewise  multiple  abscesses  and  kysts  in  the  neighbourhood  of  the  genital 
passages.  In  some  cases  these  may  be  successfully  punctured ;  in  others^ 
extirpation  may  be  possible ;  while  in  othej^,  again,  the  obstetrist  can  only 
choose  between  embryotomy  and  the  Csesarean  section. 

Distention  of  the  rectum  from  an  accumulation  of  faeces  may  prove  a  caose 
of  dystokia — particularly  in  the  Mare  ;  buj  this  should  be  easily  discovered, 
and  readily  removed.  Tumours  in  the  immediate  vicinity  of  the  anus  are 
rarely  a  cause  of  difficult  parturition. 

We  have  already  alluded  to  melanotic  tumours. 

2.  Rigidity  of  the  Cervix  Uteri. 

lligidity  or  spasm  of  the  ceiDix  uteri  is  a  condition  not  unfrequently  met  with 
among  animals — most  frequently  in  the  Cow,  next  in  the  Goat,  and  less  often 
in  the  Mare.  It  appears  to  be  more  common  with  nervous,  irritable  animals, 
and  especially  primiparse,  than  others ;  though  it  is  sometimes  noted  in. 
emaciated  and  debilitated  animals,  and  even  in  those  which  'are  old,  and 
which  have  previously  brought  forth  without  any  trouble. 

Without  any  modification  in  the  structure  of  the  cervix,  but  merely  by  a 
kind  of  rigid  contraction  of  its  fibres,  the  os  remains  closed,  and  cannot  be 
dilated  by  the  efforts  of  the  parturient  animal.  The  cervix  is  not  soft  and 
elastic,  as  in  the  normal  condition,  but  feels  prominent  and  rigid,  and  shows 
less  sensibility  than  usual ;  while  the  os  will  not  admit  a  finger,  or  if  it  does, 
it  grasps  it  most  powerfully. 

The  majority  of  veterinarians  admit  the  existence  of  spasm  of  the  cervix, 
while  others  maintain  that  rigidity  and  spasm  are  synonymous  terms,  in  so 
far  as  this  condition  is  concerned.  The  first  are  ready  to  confess,  however, 
that  spasm  is  not  always  present,  because  very  often  the  "  pains  "  are  feeble 
and  few,  and  the  absence  of  dilatation  appears  to  be  due  rather  to  something 
abnormal  in  the  contractility  of  the  uterus,  as  a  whole,  than  of  this  part  in 
particular  ;  whereas,  when  there  is  spasm,  it  has  usually  been  observed  that 
there  are  inordinate  and  disordered  contractions  of  the  oi^gan.  In  short,  it  li&s 
been  attempted  to  prove  that  in  rigidity  of  the  cervix  there  is  a  purely  pas- 
sive condition  of  this  part,  while  in  spasm  there  is  an  active  contraction  of 
the  organ.  In  reality,  there  is  no  marked  distinction  between  the  two  con- 
ditions, at  least  so  far  as  obstetrical  practice  is  concerned ;  and  this  form  of 
dystokia,  in  its  more  salient  features,  might  be  looked  upon  as  merely  an 
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exaggerated  manifestation  of  that  derangement  which  we  have  designated 
tumultuoiis  or  irregular  parturition,  or  "false  labour"  (nietripercinesiSy  as  dis- 
tinguished from  metracinesia,  or  feebleness  of  the  uterine  contractions),  in 
which  the  contractions  are  irregular  or  partial. 

We  have  pointed  out  that  there  are  two  sets  of  muscles  in  the  uterus — ^the 
circular  and  longitudinal,  and  that  there  exists  a  marked  antagonism  between 
the  circular  fibres  of  the  cervix  and  fundus  of  the  organ,  and  the  longitudinal 
fibres.  So  that  if  the  first  are  more  active  than  the  second,  and  the  latter 
cannot,  as  a  consequence,  overcome  the  resistance  they  offer,  the  os  remains 
closed  and  labour  cannot  advance.  This  is,  we  think,  the  true  explanation 
of  this  condition. 

Symptoms. 

The  symptoms  vary  somewhat.  In  one  case  there  is  at  first  nothing  un- 
usual to  be  noted,  the  pains  being  manifested  with  their  usual  regularity  and 
intensity,  and  the  animal  is  in  noways  distressed.  The  only  thing  that  is 
likely  to  awaken  suspicion,  is  the  unusual  duration  of  parturition,  which 
may  extend  over  two,  three,  four,  or  more  days,  if  assistance  be  not  afforded. 
As  the  period  is  prolonged,  the  animal  may  in  some  instances  lose  condition, 
exhibit  indications  of  exhaustion  and  suffering,  and  gradually  sink;  or  it  may 
appear  ill  for  some  days,  then  rally  and  assume  its  ordinary  appearance — 
constituting  a  case  of  "  missed  birth."* 

In  other  instances,  the  creature  manifests  an  unusual  amount  of  excitement 
at  first ;  there  is  agitation,  straining,  and  symptoms  of  colicky  pains ;  the 
abdomen  is  frequently  looked  at  by  the  animal,  which  lies  down  but  soon 
gets  up  again ;  the  pulse  is  full,  strong,  and  frequent ;  the  conjunctivae  are 
injected ;  the  skin  is  hot ;  faeces  and  urine  are  passed  at  frequent  intervals ; 
there  is  thirst  and  anorexia ;  and  sometimes  during  the  throes  the  vagina  ia 
protruded  beyond  the  vulva,  and  appears  as  a  large  red  mass. 

A  vaginal  exploration  is  necessary,  in  order  to  learn  the  cause  of  obstruc- 
tion. This  should  be  carefully  and  gently  made — the  latter  precaution  being 
most  important  to  observe  during  the  throes.  It  may  be  necessary,  if  the 
mucous  membrane  is  dry,  to  inject  some  emollient  fluid  into  the  vagina,  or 
introduce  it  by  a  sponge. 

When  the  hand  is  passed  through  the  vagina,  the  os  will  be  found  more 
or  less  contracted,  so  that  scarcely  one  or  two  fingers  can  be  introduced  into 
it,  owing  to  the  spasmodic  resistance  it  offers,  while  the  cervix  preserves  its 
elongated  shape. 

In  the  Cow,  Saint-Cyr  has  frequently  found  the  cervix  and  vagina  filled 
with  a  tenacious  gluey  matter,  which  sticks  to  the  fingers  like  bird-lime,  and 
which,  by  glueing  together  the  margin  and  walls  of  the  os,  doubtless  increases 
the  resistance  the  canal  offers  to  dilatation. 

K  the  finger  can  be  introduced  into  the  os,  it  will  be  found  that  there  is 

*  We  may  here  call  attention  to  certain  signs  presented  by  Cow^s,  and  which  have  been  de- 
scribed by  Biot  {Reewil  ds  Mid.  Vitirinaire,  September,  1870,  p.  1007)  as  essentially  pathog- 
nomomic  of  uterine  disturbance  in  these  animals,  and  for  this  reason  have  been  specially  designated 
AS  uterine.  These  signs,  upon  which  he  places  the  greatest  diagnostic  value,  are  observed  when 
the  sick  Cow  is  approached  or  touched  in  any  way.  The  animal  then  "  suddenly  elongates  the 
neck,  extends  the  head,  yawns,  protrudes  the  tongue,  and  emit-s  at  the  same  time  a  kind 
of  dull  moan,  but  which  is  rather  a  powerful  expiration  than  a  real  moan."  When  these 
signs  are  present,  Biot  asserts  that  the  corps  dilit — the  disturbance — is  in  the  uterus,  and 
never  clKewhcre.  Laborious  or  protracted  parturition,  malpositions  of  the  foetus  or  monstrous 
conformation,  occlusion  or  induration  of  the  cervix  uteri,  hydramuios,  torsion  of  the  uterus  ; 
and  after  parturition,  inversion  of  the  uterus,  retention  of  the  placenta,  and  vitular^  fever  with 
or  without  paralysis ; —all  these  may  give  rise  to  the  manifestation  of  this  smgular  phe- 
nomenon, which  £e  has  never  witnessed  in  any  other  affection — not  even  in  chronic  diseases 
of  the  uterus.  ' 
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neither  deformity  nor  morbid  induration,  and  that  the  constriction  is  due  to 
the  fibres  of  the  cervix  alone. 

Saint-Cyr  points  out  that,  contrary  to  what  we  have  stated  above,  the  cer- 
vix uteri  is  sometimes  completely  effaced ;  the  bottom  of  the  vagina  being 
occupied  by  a  kind  of  smooth-surfaced  ball,  in  the  centre  of  which  is  a 
narrow  opening,  and  through  which  the  foetus  can  be  felt  The  con- 
vex body  \a  the  posterior  s^ment  of  the  uterus  which,  pressed  by  the 
head  or  some  other  part  of  the  foetus,  is  pushed  into  the  vagina ;  while 
the  small  aperture  is  the  os — partially  effaced  and  undilated.  This  trace  of 
the  OS,  instead  of  being  in  the  centre,  is  at  times  more  or  less  to  one  side,  and 
occasionally  it  can  only  be  found  with  much  difficulty. 

Diagmsis. 

From  the  symptoms  enumerated,  there  shotdd  not  be  much  doubt  or  delay 
in  diagnosing  this  cause  of  dystokia.  As  in  so  many  other  instances,  how- 
ever, the  necessity  for  a  correct  diagnosis  is  imperative,  as  on  its  accuiacj 
will  depend  the  success  of  treatment. 

If  the  exploration  has  been  carefully  made,  the  state  of  the  cervix  wiU  at 
once  explain  the  delay  in  birth.  Perhaps  the  only  other  condition  of  the 
cervix  with  which  it  might  be  confounded  is  "induration  f  but  in  spasm  this 
part  is  hot,  tense,  and  painful,  and  neither  hard,  lumpy,  nor  deformed,  as  in 
the  latter. 

Prognosis, 

Simple  rigidity  or  spasm  of  the  cervix  uteri,  provided  there  is  no  alteration 
in  its  texture,  is  not  in  itself  of  very  much  consequence.  In  many  cases 
Nature  overcomes  the  obstacle,  and  in  the  course  of  twenty-four,  forty-eight, 
or  seventy-two  hours  of  more  or  less  severe  and  exhausting  labour,  delivery 
is  effected  spontaneously,  and  the  animal  and  its  progeny  are  none  the  worse 
after  a  short  time.  This  delay  has  been  most  frequently  observed  in  the 
Cow  and  Goat ;  in  the  Mare  it  is  rarely  so  prolonged. 

But,  as  a  rule,  it  is  not  advisable  to  allow  so  much  time  to  elapse  after 
labour  has  commenced,  without,  at  least,  ascertaining  the  nature  of  the  ob- 
stacle which  delays  birth ;  as  during  the  longer  intervals  especially,  complica- 
tions may  arise  which  might  lead  to  serious  results.  The  foetus  may  die,  or 
it  may  assume  a  wrong  position  in  the  uterus,  which  may  afterwards  prove 
troublesome  to  the  obstetrist ;  the  mother  may  become  exhausted  and  the 
uterus  paralysed,  so  that  the  foetus  cannot  be  expelled  when  the  os  is  dilated; 
or,  still  more  serious,  the  energetic  contmctions  of  the  uterus  may  produce 
rupture  of  the  organ. 

So  that  a  prognosis  must  be  based  on  these  considerations  ;  and  both  the 
owner  of  the  animal  and  the  veterinarian  must  bear  in  mind  the  fact,  that 
while  premature  and  too  active  intervention  in  «uch  a  case  is  to  be  deprecated^ 
too  long  delay  in  affording  assistance  is  to  be  equally  guarded  against. 

Treatment, 

As  this  condition  of  the  cervix  uteri  is,  at  the  commencement,  of  no  great 
importance,  and  merely  retards  natural  delivery,  active  interference  is  for- 
bidden for  some  time. 

When  the  first  signs  of  parturition  do  not  extend  beyond  some  hours— one 
or  two  for  the  Mare,  five  or  six  for  the  Cow,  according  to  Saint-Cyr ;  when 
the  obstetrist,  by  vaginal  exploration,  has  assured  himself  that  the  genital 
organs,  as  well  as  the  pelvis,  are  not  in  any  way  deformed  or  altered ;  that 
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the  animal  is  all  right  otherwise ;  and  that  rigidity  of  the  cervix  is  alone  the 
cause  of  delay  in  birth  3  then  he  ought  to  wait,  while  being  prepared  at  the 
same  time  for  any  emeigency.  The  glutinous  matter  which  has  been  men- 
tioned as  occupying  the  vagina  and  os  and  covering  the  cervix,  should  be 
removed  as  much  and  as  gently  as  possible  from  these  parts,  so  as  to  permit 
dilatation  to  take  place  when  the  spasmodic  constriction  begins  to  yield. 

If,  however,  labour  appears  to  be  unduly  prolonged  without  any  progress 
being  made  in  parturition,  and  if  the  ''  pains  "  are  energetic,  while  the  ani- 
mal's condition  is  not  so  satisfactory,  then  intervention  may  be  counselled. 
Eat  this  intervention  should  be  of  the  simplest  and  mildest  character ;  and 
in  the  majority  of  cases  it  will  be  attended  with  entire  success.  Injections^^^r 
rectum  or  vaff^inam,  of  emollient  or  oily  fluids,  to  which  tincture  of  opium  or 
extract  of  belladonna  has  been  added ;  the  ointment  or  extract  of  belladonna 
smeared  around  the  cervix  or  introduced  into  the  os ;  blankets  or  sacks  steeped 
in  hot  water  and  applied  over  the  loins  of  the  larger  animals,  or  warm  water 
baths  for  the  smaller  ones ;  and,  in  certain  cases,  -  the  administration  of 
draughts  containing  some  soothing  medicament — such  as  chloral,  chloroform^ 
or  opium  ; — these  are  the  means  to  be  adopted. 

Bleeding  has  been  advocated  by  some  authorities — particularly  on  the  Con- 
tinent ;  but  we  quite  agree  with  Saint- Cyr  that,  unless  something  very  un- 
usual in  the  general  condition  of  the  animal  demands  it,  the  abstraction  of 
blood  is  of  very  questionable  value. 

Opium  is  of  much  service,  from  the  influence  it  possesses  in  controlling  the 
uterine  spasms ;  it  is  therefore  to  be  recommended  when  the  "  pains "  are 
severe  and  frequent.  It  may  be  given  in  large  doses,  both  in  draught  and 
enema,  and  frequently. 

Chloral  hydrate  and  chloroform,  particularly  the  former,  are  of  great  utility, 
and  possess  advantages  over  opium  as  soothing  agents. 

For  a  very  long  time,  belladonna  has  enjoyed  the  reputation — and  ap- 
parently with  justice — of  being  one  of  the  best  agents  for  combating  spasm 
of  the  cervix  uteri,  and  permitting  dilatation  of  the  os.  Occasionally  its 
efficacy  has  been  contested,  but  the  great  balance  of  evidence  is  in  its  favour, 
and  its  employment  is  almost  a  matter  of  course  with  every  veterinary  obste- 
trist  It  is  generally  applied  in  the  form  of  extract  around  the  cervix,  about 
a  drachm  or  so  being  required  for  one  application — it  is  rare  that  a  second 
application  is  needed.     Time  should  be  allowed  for  its  action. 

Sometimes  it  is  attempted  to  dilate  the  os  uteri  by  manipulation — the 
fingers  and  hand  being  the  dilators ;  but  this  means  should  not  be  adopted 
until  milder  measures  have  failed,  and  until  time  and  patience  have  been  ex- 
hausted over  them.  The  hand  and  fingers  well  oiled,  or  smeared  with  extract 
of  belladonna,  should  be  introduced  in  the  form  of  a  cone,  towards  the  os  ; 
if  they  cannot  be  passed  into  the  canal  in  this  shape,  then  the  insertion  of  ouo 
finger  may  be  attempted,  followed  by  a  second,  and  so  on  until  the  hand  has 
been  pushed  through. 

Very  frequently  this  cannot  be  accomplished  at  the  fii*st  trial,  nor  yet  at 
the  second  ;  but  with  patience  and  judgment  it  rarely  fails,  and  if  conducted 
with  the  care  and  gentleness  which  all  operations  of  this  kind  should  receive, 
such  manipulation  may  be  attempted  without  the  least  danger  at  intervals  of 
a  few  hours,  until  crowned  with  success.  The  condition  of  the  os  should  be 
ascertained,  after  a  certain  period  has  elapsed  since  the  last  attempt,  every 
precaution  being  adopted  to  prevent  injury  ;  and  an  entrance  to  the  os  ought 
only  to  he  effected  when  the  resistance  has  greatly  diminished,  and  can  easily 
be  overcome. 
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A  fairly  typical  case  of  this  condition,  and  one  which  illustrates  the  evil  remits  of 
undue  haste  in  attempting  to  effect  delivery,  is  given  by  Cartwright  ( VeterwarifOM, 
vol.  XV.  p.  371).  A  Cow,  three  years  old,  when  within  about  two  days  of  calving, 
was  found  straining  violently,  and  had  protruded  a  portion  of  the  vagina  and  rectum. 
The  08  uteri  was  not  in  the  least  dilated,  but  the  cervix  felt  larger  and  harder  than 
usual,  and  projected  a  good  deal  into  the  vagina.  The  head  and  feet  of  the  calf 
could  be  felt  by  examination  per  rectum^  and  were  not  far  from  their  natonl 
position  ;  but  when  the  animal  strained,  they  were  forced  with  such  violence  against 
the  rectum  that  it  was  feared  they  would  penetrate  it,  and  large  swellings  were 
formed  at  the  anus  and  vulva.  Blood  was  abstracted,  and  opium  given  in  solution. 
In  three  hours  the  symptoms  were  not  so  urgent,  and  more  opium  was  given.  Dmiiig 
the  night  an  amateur  had  repeatedly  examined  the  os  uteri,  had  tried  to  dilate  it, 
pulled  out  portions  of  hard  lymph  therefrom,  and  got  the  fore-feet  and  head  of  the 
foetus  into  the  passage  ;  afterwards,  four  or  five  persons  had  been  pulling  at  the  latter 
with  ropes,  but  could  not  ffet  it  away.  Cartwright  found  the  calf  properly  presented, 
but  counselled  abstention  for  an  hour  or  so,  as  the  os  was  not  sufficiently  dilated. 
Two  hours  afterwards,  it  was  attempted  to  extract  the  calf  by  three  persons  pulling 
at  the  cords  attached  to  it,  while  the  operator  tried  to  dilate  the  os.  While  traction 
was  being  made,  the  cervix  protrudea  about  five  inches  beyond  the  vulva,  and  was 
•excessively  tight  around  the  calf's  head ;  but  from  the  force  of  pulling,  the  "  stricture" 
ruptured  to  the  extent  of  four  or  five  inches.  The  calf  then  immediately  came  awav, 
and  the  uterus  became  inverted.  The  placentnlae  were  removed  and  the  organ  was 
returned. 

The  animal  continued  to  strain  for  about  a  week,  and  nineteen  days  after  delivery  a 
great  quantity  of  putrefying  matter  was  removed  from  the  inner  surface  of  the  aterus 
by  manual  exploration ;  in  four  days  after  this,  the  creature  being  in  a  helpless  state, 
it  was  killed. 

The  uterus  was  found  to  be  quite  contracted,  and  contained  about  a  pint  of  matter. 
There  was  a  distinct  cicatrix,  about  four  inches  long,  over  a  portion  of  the  cervix  and 
vagina,  where  probably  the  laceration  had  occurrecL  "  Taking  the  cervix  uteri,  aterus, 
jtnd  vagina  all  together,  there  was  little  amiss  with  them,  more  than  after  an  ordinary 
case  of  parturition.  The  cervix  uteri  was  was  a  little  rigid,  but  perhaps  scarcely  more 
than  usual." 

Mechanical  dilatation  of  the  os  by  means  of  the  sponge  tent  has  "been  much, 
and  most  successfully,  employed  in  human  obstetrics  for  a  long  time,  and  the 
method  has  recently  been  greatly  simplified  and  perfected  by  Sims  and 
Joulin.  Saint-Cyr  thinks  that  it  is  perfectly  applicable  to  animals,  and  we 
are  of  the  same  opinion.  The  tent  can  perhaps  be  purchased  at  any  drug- 
gists, but  if  not  it  is  easily  made.  Joulin  makes  those  he  uses  in  the  foUowing 
manner : — From  a  somewhat  fine  and  dry  sponge  of  inferior  quality,  he  cuts 
two  long  conical  pieces,  one  about  three  and  a  quarter  inches  in  length,  about 
an  inch  wide  at  the  base,  and  one-third  of  an  inch  at  the  apex ;  the  other 
five  or  six  inches  in  length,  two  and  a  half  inches  at  the  base,  and  one-thiid 
of  an  inch  at  the  apex.  Of  course  they  would  require  to  be  larger  for 
animals. 

These  cones  are  then  prepared  for  use  by  wrapping  them  closely  round  in 
twine,  the  circles  of  which  should  be  so  near  each  other  as  not  to  leave  ridges 
on  the  sponge.  By  this  pressure  the  tents  become  extremely  compact,  and 
look  like  a  thick  bougie. 

When  required  for  use,  the  twine  is  removed — this  should  not  be  done 
until  the  tent  has  been  prepared  for  at  least  two  or  three  hours,  when  it  will 
have  acquired  sufficient  rigidity.  A  piece  of  cord  should  be  attached  to  its 
base,  so  as  to  allow  it  to  be  withdrawn  when  inserted  in  the  os ;  but  before 
this  insertion  takes  place,  the  apex  must  be  covered  with  a  little  lard,  cerate, 
or  extract  of  belladonna.  The  sponge  is  passed  into  the  os  as  far  as  possible, 
either  by  the  fingers  or  forceps,  and  until  the  base  of  the  tent  is  close  to  the 
margin  of  that  opening.  The  narrow  and  slightly  flexible  apex  of  the  tent 
allows  of  its  passage  through  the  os  into  the  uterine  cavity ;  but  in  order  to 
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be  OTccessful  the  operation  must  be  quickly  peifoimed.      Otherwise,  the 
sponge  rapidly  absorbs  mucus  oud  loses  its  rigidity. 

2Jo  plugging  or  other  means  are  ueceesary  to  retain  the  tent,  as  the  portion 
"wlnch  projects  into  the  uterus  quickly  incieases  in  size  from  the  absorption  of 
moisture ;  so  that,  after  a  few  minutes,  a  certain  amount  of  force  is  necessary 
to  withdraw  it  therefrom  by  means  of  the  cord. 

The  sponge-tent  acts  in  several  ways,  and  simultaneously  :  1.  It  detaches 
the  membranes,  and  this  is  often  sufficient  to  induce  labour;  2.  It  acts  as  a 
foreign  body  in  irritating  the  posterior  segment  of  the  uterus,  which  reacts  by 
contracting ;  3.  It  dilates  the  inner  opening  of  the  os  ;  4.  It  also  dilates  the 
entire  length  of  the  os,  by  swelling  through  imbibition  of  the  uterine  mucus. 

To  obviate  the  risk  of  softening  before  it  is  inserted  into  the  os,  Jtulin 
prepared  the  tent  in  the  following  manner.  Instead  of  wrapping  it  round 
with  twine  while  it  is  in  a  dry  state,  he  saturates  the  sponge  in  a  solution  of 
gum  Arabic,  and  then  having  rolled  the  twine  round  it,  leaves  it  to  dry  for 
some  days.  After  this  treatmtnt  it  preserves  a  certain  degree  of  suppleness, 
bnt  may  remain  for  a  minute  or  two  in  contact  with  mucus  before  im- 
bibing it. 


Tig.  77. 
Barnss'  Utbbivb  Diljltob. 

Barnes*  procedure  for  the  dilatation  of  the  os  uteri  in  woman,  has  also 
proved  of  great  service  in  Imman  obstetrics ;  but  to  our  knowledge  it  has 
only  once  been  tried  with  animals,  though  there  is  no  reason  why  it  should 
not  be  successfully  employed^  not  only  in  producing  abortion  in  those 
cases  to  which  we  have  previously  alluded,  but  also  in  the  morbid  condition 
now  under  consideration. 

This  procedure  consists  in  dilating  the  os  by  means  of  fiddle-shaped  india- 
rubber  bag^  which  for  women,  are  of  three  different  sizes ;  but  the  very  largest 
of  them  would  probably  be  required  as  the  smallest  size  that  could  advan- 
tageously be  used  for  the  Cow  or  Mare.* 

The  bag,  in  an  empty  condition,  is  introduced  into  the  os  by  means  of  a 
whalebone  sound  or  director,  which  fits  into  a  small  pocket  at  the  side ;  it 
is  pushed  through  the  canal  until  the  pocket  end  projects  into  the  uterus ; 
then  water  is  steadily  injected  into  it  by  means  of  the  tube  attached  to  the 

*  Tbcte  bag!  are  made  by  Weiss  A  Son,  surgieal  isitnuneni  makers,  Strand,  London.    When 
ordered,  the  animal  for  which  they  are  to  be  used  should  be  mentioned. 

22 


338  ^  hiATERKAL  DYSTOKIA. 

other  end.     When  filled  with  watei  the  bag  remains  in  the  os,  in  conse- 
quence of  the  middle  portion  being  narrower  than  the  two  ends. 

This  dilator  produces  the  same  results  as  the  sponge  tent,  over  which  it 
has  some  advantages.  The  only  drawback  to  it  is,  perhaps,  the  thickness  of 
its  substance  ;  as  it  cannot  be  passed  into  the  os  unless  this  is  permeable  to 
two  or  three  fingers. 

The  instance  to  which  we  have  alluded  as  that  in  which  this  dilating  bag  has  been 
tried,  is  recorded  by  West  (  Veterinarian^  1876,  p.  384).  On  February  9th,  1876,  he 
saw  a  very  valuable  Cow,  the  winner  of  several  tirst-class  prizes,  which  should  hare 
calved  in  the  previous  November,  but  had  showed  no  signs  of  doing  so.  It  was,  in 
fact,  a  good  example  of  the  condition  which  we  are  now  treating  of,  and  which  has 
been  vulgarly  designated  a  *'homed-up"  os  uteri.  The  animal  was  apparently 
healthy,  the  pulse  and  temperature  being  normal,  and  there  being  no  oflPensive  dis- 
charge from  the  vagina.  An  examination  per  rectum  revealed  the  presence  of  a  fcetns 
in  the  uterus,  while  exploration  per  vaginam  proved  that  the  os  uteri  was  nearly 
closed,  and  that  the  end  of  a  finger  could  not  be  inserted.  Belladonna  was  applied, 
and  the  cervix  patiently  manipulated  for  a  long  time,  but  the  constriction  could  not 
be  dilated  to  the  smallest  extent.  From  the  time  that  elapsed  since  the  period  of 
gestation  had  expired,  this  was  evidently  a  case  of  "missed  birth." 

It  was  proposed  to  incise  the  cervix,  so  as  to  allow  the  hand  to  be  introduced,  bat 
this  was  objected  to  bv  the  oM'ner,  as  it  would  probably  render  the  Cow  useless  for 
breeding  purposes.  Ihe  case  was  left  as  hopeless,  and  as  it  was  decided  that  the 
animal  should  not  be  killed,  it  was  kept  as  a  **  pensioner." 

About  the  end  of  April  it  was  proposed  that  Barnes'  inflating  india-rubber  bags,  as 
used  for  women,  should  be  tried.  As  might  have  been  foreseen,  it  was  soon  di^ 
covered  that,  though  suitable  for  the  human  female,  the  bags  in  ordinary  use  were 
neither  sufficiently  long  nor  strong  enough.  Special  bags  were  therefore  prepared, 
and  the  smallest  was  introduced  into  the  os  by  means  of  the  whale-bone  director, 
though  with  the  greatest  difficulty.  It  was  then  gradually  filled  with  warm  water  bv 
the  india-rubber  syringe  and  tube  attached  to  it.  In  about  ten  minutes  this  bag  had 
sufficiently  dilated  the  os  to  admit  that  of  the  next  size,  and  in  rather  less  than  an 
hour  the  largest  bag  was  filled,  when  the  passage  was  so  widened  that  the  decomposed 
foetus  was  removed  with  very  little  trouble. 

The  uterus  contained  a  large  quantity  of  horribly  foetid  fluid  ;  this  was  removed, 
and  the  cavity  thoroughly  cleansed  and  syringed  out  with  a  dilute  solution  of  Condy's 
fluid.    The  animal  quite  recovered. 

A  simpler  contrivance  than  that  of  Barnes,  and  which  will  perhiqw  bo 
found  useful  on  similar  occasions,  is  that  designed  by  Schnakenbui^,  and 
named  the  "  Sphonosiphon."  It  is  merely  the  bladder  of  an  animal  tied  to 
a  syringe,  and  which,  when  water  is  injected  into  it,  mechanically  dilates  the 
cervix.  For  veterinary  purposes,  the  bladder  might  be  attached  to  a  piece  of 
india-rubber  tubing,  which  again  could  be  fixed  to  the  nozzle  of  the  syriDgc 
It  and  Uiirnes'  dilator  act  in  the  same  manner  as  the  natural  "  water-bag," 
formed  by  the  foetal  membranes  and  liquor  amniL 

Another  nieans  which  might  be  successfully  employed  in  such  cases,  as  it  is 
simple  and  without  danger,  and  at  the  same  time  effective  in  producing  prema- 
ture artificial  delivery  in  woman,  is  the  uterine  douche  introduced  into  obstetrical 
practice  in  1848,  by  Kiwisch  of  Dresden.  This  is  generally  known  as  the 
"  ascending  uterine  douche,"  and  consists  of  a  jet  of  water  at  a  certain  tem- 
perature directed  against  the  posterior  uterine  segment  for  some  minutes,  and 
repeated,  if  necessary,  at  intervals  of  two  or  three  hours.  It  is  often  resorted 
to  in  woman  to  favour  the  dilatation  of  an  entirely  closed  os,  and  to  prepare  it 
for  the  application  of  another  method,  which  may  be  either  Barnes*  or 
Schnakenburg's. 

Saint-Cyr  proposes  to  adopt  this  method  to  animals  in  the  following  man- 
ner. The  apparatus  may  consist  merely  of  a  bucket,  or  barrel  with  one  end 
out,  such  as  may  be  found  in  almost  every  stable  or  cow-shed^  and  a  long 
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pieoe  of  india-rubber  tubing  about  half-an-incb  in  diameter,  'which  can  be 
procured  easily  and  cheaply.  To  one  end  of  this  tubing  is  fitted  the  pipe  of 
an  ordinary  syringe — either  enema  or  garden  ;  the  other  end  is  immersed  in 
the  barrel  or  pail,  which  should  be  fiUed  with  tepid  water  at  a  temperature 
of  about  40®  Cent.  (104°  Fahr.),  and  placed  sufi&ciently  high  to  yield ^a  pretty 
strong  jet. 

In  order  to  set  the  water  flowing,  the  tube  must  be  exhausted  of  air  by 
suction  with  the  mouth,  and  the  end  provided  with  the  syringe  pii>e  carried 
into  the  vagina  and  directed  towards  the  cervix  uteri.  Each  douche  should 
continue  for  about  ten  or  fifteen  minutes,  or  longer ;  and  it  may  be  repeated 
every  two  or  three  hours,  or  even  at  short  intervals,  according  to  circum- 
stances, until  the  desired  effect  has  been  produced. 

Cazeaux  speaks  highly  of  this  method  of  dilating  the  cervix  in  woman, 
and  for  the  following  reasons  : 

1.  The  uterine  douche  prepares  the  act  of  premature  birth  with  the  greatest 
possible  gentleness,  by  means  of  the  softening  and  the  necessary  dilatation  of 
the  inferior  segment  of  the  uterus. 

2.  Ey  this  means  all  preparatory  treatment  is  needless. 

3.  This  procedure  is  easily  employed,  and  not  at  all  disagreeable  to  the 
woman,  as  the  injection  of  warm  water  does  not  produce  any  discomfort. 

4.  It  does  not  require  much  time. 

5.  Its  action  can  be  graduated  at  the  will  of  the  obstetrist,  who  may, 
according  to  requirements,  increase  or  diminish  the  duration  of  the  douche 
and  the  temperature  of  the  water,  as  well  as  vary  the  parts  of  the  cervix  on 
which  he  directs  it. 

6.  Finally,  it  can  never  occasion  lesions  of  the  genital  organs,  nor  yet  in- 
jure the  foetal  membranes  or  the  foetus. 

We  deem  this  uterine  douche  well  worthy  of  notice,  and  though  there  are 
only,  so  far  as  we  can  ascertain,  three  cases  on  record  in  which  it  has  been 
tried  with  animals,  yet  as  these  were  most  successfully  treated  by  it,  it  may 
be  assumed  that  it  will  be  found  a  most  valuable  means  of  not  only  dilating 
the  OS  uteri,  but  also  of  controlling  the  action  or  relieving  certain  morbid 
conditions  of  the  uterus  itself. 

Quivogne  communicates  to  Saint-Cyr  {Traite  de  Obstetriqm  Vetirinaire, 
p.  373)  the  following  three  instances  of  the  successful  application  of  the 
douche. 

I.  In  1859,  a  Cow,  aged  five  years,  and  seven  mouths  pregnant,  was  purchased,  and 
two  days  afterwards  it  jumped  over  the  fence  of  the  meadow  in  which  it  had  been 
placed.  In  a  few  hours  it  oegan  to  exhibit  symptoms  of  colic.  A  vaginal  exami- 
nation was  made,  and  it  was  discovered  that  there  was  complete  occlusion  of  the 
OS,  so  that  the  extremity  of  the  little  finger  could  not  be  introduced.  Quivogne 
deemed  it  the  best  coarse  to  wait  before  interfering. 

Some  hours  having  elapsed,  however,  labour  pains  became  frequent  and  energetic ; 
though  the  cervix  was  in  the  same  state  as  before.  Still  later,  towards  the  evening, 
the  condition  of  the  animal  was  more  aggravated,  and  penetration  of  the  os  was  alto< 
gether  impossible.  All  the  measures  that  might  be  adopted  in  such  a  case  were 
passed  in  review,  but  none  of  them  could  bo  decided  upon.  Here  was  a  cervix  anato- 
mically healthy ;  to  resort  to  incision  appeared  to  be  imprudent,  and  too  dangerous  an 
operation.  Irrigations  with  tepid  water  were  then  thought  of,  and  it  was  resolved  to 
try  them. 

In  order  to  applv  them,  Quivogne  had  recourse  to  a  small  garden  syringe,  to  which 
was  already  attached  an  india-rubber  tube.  The  irrigations  were  commenced  and 
continued  until  the  morning,  at  first  under  the  direction  of  Quivogne,  then  by  the 
people  belongins  to  the  house.  The  next  morning  at  six  o'clock  the  patient  was  lying 
quietly  and  was  oeing  douched  without  the  slightest  manifestation  of  displeasure.  Then 
an  exploration  was  made,  and  it  was  found  that  the  os  had  sensibly  dilated,  as  the 
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whole  of  the  fingers  of  the  hand,  gathered  together  in  a  oone-lika  manner,  oonld  be 
ioaertedi  and  bv  a  slight  pressare  the  whole  hand  was  passed  through.  The  donchet 
were  resumed,  but  only  for  a  short  time,  as  the  "water-bag  "  was  not  long  in  impelling, 
and  very  soon  after  delivery  was  effected. 

2.  In  1860,  the  same  veterinarian  was  called  upon  during  the  night  to  attend  upon 
a  Gdit,  which  was  showing  symptoms  of  abortion.  Vaginal  exploration,  altboagh 
difficult,  on  account  of  the  smallness  of  the  pelvis,  nevertheless  satisfied  him  tlut 
this  was  another  case  of  rigiditv  of  the  cervix.  He  at  once  decided  to  have  reooone 
to  the  uterine  douches.  For  lack  of  better  apparatus,  he  was  compelled  to  use  a  hone 
svringe,  with  which  he  directed,  as  well  as  he  could,  frequent  jets  of  tepid  water  on 
the  cervix.  Uere  again,  notwithstanding  the  imperfect  apparatus  employed,  the 
result  was  favourable ;  as  delivery  was  eifected  without  any  trouble  at  one  o'clock 
next  morning. 

3.  In  the  same  year,  Quivogne  was  again  requested  to  see  a  Goat  which  was  ^boat 
to  abort.  The  obstacle  to  the  passage  of  the  foetus  was,  in  this  case  also,  the  rigidity 
of  the  cervix  and  occlusion  of  the  os  uteri.  Having  already  succeeded  twioe  with  the 
douche,  he  was  determ  ned  to  give  it  another  tria^  thou£[h  in  a  modified  form.  He 
placed  a  washing-tub  on  a  table,  into  the  plug-hole  of  which  he  fitted  a  sufficiently- 
long  india-rubber  tube ;  having  filled  this  vessel  with  tepid  water,  he  immediately 
oommenced  the  vaginal  douches,  and  these  were  productive  of  complete  sucoeeB  in  fire 
hours. 

Bougher  treatment  for  the  dilatation  of  the  cervix  than  that  which  \a& 
been  described,  is  sometimes  resorted  to,  either  through  impatience,  ignorance, 
or  in  cases  which  demand  prompt  action ;  as  the  other  measures  reqaire  a 
certain  amount  of  time,  from  the  slowness  of  their  operation — ^though  perhaps 
this  is  rather  an  advantage  than  otherwise. 

Forcible  dilatation  of  the  os  uteri  has  been  practised  in  human  obstetiics, 
and  special  instruments  have  been  devised  with  this  object  Such  dilaton 
have  been  constructed  by  Osiander,  Busch,  Mende,  and  Krause,  but  they  have 
not  been  much  used,  as  milder  measures  are  far  more  preferable.  The  same 
remark  is  applicable  to  veterinary  obstetrics,  in  which  there  is  only  too 
often  a  tendency  to  imagine  that  because  the  patient  is  an  animal,  so  ail  the 
more  force  and  brusqueuess  should  be  resorted  to. 

Forcible  dilatation  of  the  cervix,  which  is  not  to  be  recommended,  except 
perhaps  in  very  exceptional  instances,  has  its  advocates,  and  two  cases  re- 
ported by  Oschner,  a  Swiss  veterinary  surgeon,  prove  that  it  may  be  success- 
ful, notwithstanding  its  disadvantages.  In  these  cases,  every  other  known 
means  had  failed ;  so  Oschner  procured  a  pair  of  large  fire  tongs  used  by 
blacksmiths,  and  wrapping  their  jaws  round  with  tow  which  was  smeared 
with  grease,  he  introduced  them,  closed,  through  the  os ;  then  an  assistant 
gradually  opened  the  shanks  or  handles  of  the  tongs,  and  so  produced  the 
desired  widening  of  the  passage.  The  inflammation  set  up  by  this  manoeuvre 
was  dissipated  by  the  employment  of  soothing  remedies,  after  fifteen  days' 
treatment. 

It  is  obvious  that  such  a  mode  of  dilatation  should  not  be  practised,  unless 
there  is  something  most  unusual  in  thp  case ;  as  it  is  a  most  painful  operation, 
and  likely  to  produce  contusions  and  lacerations  of  the  cervix,  which  may 
require  much  time  and  attention  to  repair. 

Incision  of  the  cervix  {vaginal  hysterotomy)  is  another  operation  which  can 
scarcely  ever  be  required  for  rigidity  or  spasm  of  this  part,  and  ought  to  be 
reserved  for  more  serious  conditions.  At  any  rate,  it  should  not  be  practised 
until  the  other  measures  we  have  enumerated  have  been  fairly  tried,  as  it  is 
an  operation  not  without  risk  of  ill  consequences. 

In  some  cases,  in  which  the  spasmodic  action  of  the  uterus  is  irregular, 
and  leads  to  occlusion  of  the  os,  it  might  be  advisable  to  resort  to  anesthesia, 
produced  by  the  Inhalation  of  ether  or  chloroform.    Of  course  the  aoffsthesia 
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ghonld  not  be  pushed  to  complete  insensibility,  but  be  limited  to  semi- 
consciousness or  '*  obstetrical  anaesthesia."  This  is  more  particularly  to  be 
recommended  for  the  smaller  animals. 

lu  the  majority  of  cases,  when  the  rigidity  has  been  dispelled  or  the  spasm 
relaxed,  birth  will  take  place  without  further  assistance  being  required ; 
though  it  may  be  well  that  the  obstetrist  assure  himself  that  the  foetus  is  in 
a  favourable  position  for  delivery.  If  there  appears  to  be  atony  of  the 
uterus  or  the  mother  is  exhausted,  or  if  the  foetus  is  dead  or  in  a  faulty  posi- 
tion, then  it  will  be  necessary  to  afford  aid  in  parturition  by  adjustment  and 
traction. 

In  very  many  instances,  it  must  be  remembered,  that  this  rigid  condition  of 
the  cervix  is  due  to  malpresentation  or  malposition  of  the  foetus  in  the  uterus ; 
and  even  when  the  os  has  been  sufficiently  relaxed,  the  young  creature  cannot 
pass  through  until  it  has  been  properly  placed,  and  not  unfrequently  aided 
through  the  genital  canal. 

3.  Induration  of  the  Cervix  Uteri. 

Induration  of  the  cervix  is  the  term  applied  to  this  part  when  its  texture 
is  altered  in  any  way — whether  the  alteration  may  be  fibrous,  sarcomatous,  or 
cancerous — so  that  its  elasticity  being  destroyed,  and  its  structure  inextensi- 
ble.  it  offers  an  obstacle  to  parturition. 

This  alteration,  or  "  scirrhus,"  as  it  has  sometimes  been  designated,  is  not 
at  all  unfrequent ;  but  it  has  only  been  observed,  it  appears,  in  the  Cow,  and 
would  seem  to  be  almost,  if  not  quite,  peculiar  to  that  animal.*  The  reason 
for  this  partiality  has  been  variously  accounted  for,  but  probably  Bouley,  in 
an  unpublished  note  to  Saint-Cyr,  has  aiforded  the  most  satisfactory  explana- 
tion. He  remarks  that  *'  irritation  produces  in  the  bovine  species  pheno- 
mena oiinduration  much  more  durable  than  in  any  other  species;  in  proof 
of  this,  witness  the  plastic  engorgements — so  adverse  to  suppuration,  and  so 
Blow  to  disappear — which  are  caused  by  a  seton  introduced  beneath  the  skin 
of  an  ox ;  witness,  also,  the  enormous  swelliilgs  observed  as  a  consequence  of 
inoculation  for  pleuro-pneumonia  (bovine),  and  those  indurated  tumours  vul- 
garly designated  osteosarcamaious,  so  frequent  on  the  maxilla,  and  which  re- 
peated irritation  produced  by  the  prick  of  a  needle  are  suthcient  to  produce. 
This  seems  to  be  a  general  organic  fact,  of  which  induration  of  the  cervix 
uteri  is  only  a  particular  instance." 

This  induration  must  not  be  confounded  with  the  dense,  fibrous,  though 
normal,  consistence  of  the  cervix  of  the  Cow's  uterus,  which,  there  can  be  no 
doubt,  has  often  been  mistaken  for  a  diseased  condition,  and  particularly 
when  in  a  rigid  or  spasmodic  state.  The  distinction  between  what  we  may 
term  ihQfunclional  derangement  and  the  pathological  alteration  of  this  part,  is 
of  great  importance  from  an  obstetrical  point  of  view  ;  as  the  first  may  be 
remedied  by  the  mild  and  innocuous  measures  enumerated,  while  the  second 
can  only  be  overcome  by  a  more  or  less  serious  surgical  operation. 

In  some  cases,  perhaps  the  induration  is  congenital ;  but  it  must  be  ad- 
initted  that,  as  a  rule,  it  is  due  to  the  infiuence  of  disease  or  injury — past  or 

*  I  can  only  find  one  ease  mentioned  as  occurring^  in  any  other  animal,  and  that  happened  in 
a  Ewe.  It  ia  report^  bj  Sbentone  {Veterinarian^  vol.  xxix.  p.  36),  who  says  that  the  creaturo 
had  been  in  labour  since  the  previous  night,  but  had  made  no  progress,  and  was  very  much  ex- 
baavted.  **  It  was  a  case  of  scirrhous  os  uteri.  I  told  him  (the  owner)  I  would  divide  the 
stricture  as  the  only  means  of  saving  her,  but  in  her  case  it  was  almost  a  '  forlorn  hope. '  How- 
ever, I  did  divide  it,  cutting  in  two  places,  parallel  to  each  other,  and  with  a  good  deal  of  diffi- 
calty  extracted  a  largo  lamb  that  had,  from  its  appearance,  been  dead  for  some  time."  The 
Bwe  reoovered. 
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present — in  the  textures.  It  may,  therefore,  be  expected  to  be  more  frequent 
in  old  animals,  or  those  which  have  already  been  bred  from,  than  in  those 
which  are  young  or  are  pregnant  for  the  first  time,  though  these  do  not  appear 
to  be  exempt. 

Eancon  assured  Eainard  that  morbid  induration  of  this  part  was  witnessed 
more  frequently  in  the  ancient  Brian9onnais,  where  he  practised  for  thiity- 
six  years,  than  in  other  regions  of  France.  We  are  not  aware  whether  the 
influence  of  breed  or  locality  has  been  observed  to  influence  its  prevalence  in 
other  countries. 

Symptoms. 

Owing  to  the  situation  of  the  cervix,  the  nature  of  the  tissues  entering  into 
its  composition,  as  well  as  to  the  slowness  with  which  the  pathological  altera- 
tions take  place,  this  condition  may  be  in  existence  for  a  long  time,  without 
any  appreciable  change  being  observable  in  the  animal's  health.  Therefbre 
it  is  that  the  Cows  which  are  so  affected  do  not  exhibit  anything,  daring  the 
who  lepehod  of  pregnancy,  which  might  lead  any  one  to  suspect  the  existence 
of  uterine  disease. 

In  some  cases,  however,  towards  the  termination  of  pregnancy  there  has 
been  remarked  a  listlessness  or  gradually  increasing  debility,  which  has  been 
so  gi*eat  at  last  that  the  animal  assumed  the  recumbent  position,  and  could 
not  get  up  without  assistance.  This  general  weakness  has  been  mistaken  foi 
paraplegia,  and  has  sometimes  been  supposed  to  be  due  to  lumbago;  but  it  may 
have  been  merely  a  symptom  of  generalised  cancerous  infection,  the  part 
itself  being  the  seat  of  cancer. 

But  in  the  great  majority  of  cases,  the  existence  of  induration  is  not  sus- 
pected until  parturition  sets  in,  when  the  labour  pains,  which  may  continne 
for  a  long  time,  attract  more  than  ordinary  attention,  as  birth  does  not  take 
place.  And  not  unfrequently  during  the  pains,  and  more  especially  when 
the  animal  is  lying,  a  livid,  irregular-shaped,  and  nodulated  kind  of  tumour 
appears  between  the  labia  of  the  vulva ;  this  is  the  undilated  cervix  uteri. 

In  other  instances,  however,*nothing  is  observable  externally,  and  a  vaginal 
exploration  is  necessary.  The  cervix  is  then  discovered  to  be  more  or  less 
protruded  into  the  vagina,  and  to  form  a  voluminous,  irregular,  nodulated 
tumour  which  in  some  cases  feels  as  hard  as  wood,  and  in  others  it  has  a 
rugged,  soft,  and  ulcerated  surface.  Some  veterinary  obstetrists  have  de- 
scribed transverse  rugse,  composed  of  a  solid,  unyielding,  fibro-cartilaginous 
material,  in  the  os. 

The  OS  is  not  always  easily  found,  and  it  is  sometimes  so  contracted,  that  one 
finger  cannot  be  introduced  into  it ;  at  other  times  it  is  not  so  constiicted, 
and  the  fcstus  may  be  felt  through  it.  But  in  every  case  it  is  irregular  and 
deformed,  deviated  from  its  usual  direction,  and  its  walls  are  greatly  thickened, 
perha[)S  corrugated.  Its  degree  of  hardness  and  thickness  will  indicate 
whether,  and  to  what  extent,  it  can  be  dilated  ;  and  this  condition  may  not 
only  involve  the  whole  of  the  cervix,  but  also  the  walls  of  the  uterus  itself 
as  well  as  those  of  the  vagina. 

When  the  cervix  is  ulcerated,  the  hand  will  be  found  covered  with  blood 
after  the  examination. 

Diagnosis, 

The  diagnosis  of  this  condition  must  be  left,  to  a  large  extent,  to  the  tactile 
impressions  derived  from  a  vaginal  exploration.  In  some  cases  an  ocular 
inspection  of  the  cervix  may  be  possible,  and  the  previous  history  of  the  case 
may  also  be  useful  in  this  direction. 
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Prognosis. 

The  inflaence  of  the  induratioa  on  the  act  of  parturition,  will  depend 
upon  the  degree  and  extent  of  the  alteration.  If  this  is  not  very  serious,  and 
does  not  implicate  the  organ  very  much,  and  particularly  if  the  induration  is 
localised  in  some  unimportant  part,  parturition,  though  protracted,  may  never- 
theless he  accomplished  without  assistance.  Often,  however,  the  results  are 
trouhlesome ;  one  of  these  heing  laceration  of  the  cervix,  from  its  unequal 
dilatation. 

Though  there  is  a  great  difference,  pathologically  speaking,  between  the 
Tarious  alterations — for  example,,  between  simple  fibrous  transformation  and 
cancerous  degeneration — yet  it  is  admitted  that  the  most  benignant  alteration 
is  infinitely  more  serious,  from  an  obstetrical  point  of  view,  than  simple 
rigidity  of  the  cervix,  either  in  its  immediate  or  remote  results.  This  Saint- 
Cyr  has  proved  to  be  the  case  in  nineteen  recorded  observations.  Of  these, 
seven  were  more  or  less  unfortunate  in  their  results ;  in  three  instances,  the 
mother  and  fcetus  succumbed;  in  other  three,  the  mother  died,  but  the 
progeny  was  saved ;  and  in  the  seventh,  the  calf  died  but  the  Cow  lived. 
This  is  a  very  high  rate  of  mortality,  and  yet  Saint-Cyr  is  not  quite  certain 
that  in  these  nineteen  observations  there  were  not  some  which  were  rather 
cases  of  simple  rigidity  than  induration  of  the  cervix.  Eor  as  Eainard  remarks 
—and  the  remark  would  also  apply  to  the  observations  recorded  in  English 
veterinary  literature — it  is  not  always  easy,  for  lack  of  sufficient  details,  to 
discern  clearly  to  which  category  belongs  such  or  such  an  observation  given 
hy  writers  under  the  title  of  "indurated  cervix,"  "  schirrous  cervix,"  "stricture 
of  the  OS  uteri." 

In  arriving  at  a  prognosis  in  a  case  of  this  description,  the  immediate  re- 
suits  are  not  alone  to  be  taken  into  consideration ;  as  pregnancy  and  the 
manipulatory  operations  necessary  to  effect  delivery — which  is  always  tedious 
and  difficult — give  to  morbid  alterations  of  these  parts — even  when  quite 
benignant  in  their  nature — an  exceptional  gravity ;  so  that  many  animals, 
even  after  a  comparatively  easy  delivery,  succumb  soon  afterwards  to  the 
diseased  condition.  The  uterus  may  be  ruptured  through  the  efforts  at 
deUvery. 

Pathological  Anatomy. 

The  lesions  found  after  death  are  generally  alluded  to  as  "  fibrous  degene- 
lation,"  "  schirrus,*'  or  "  cancer  "  of  the  cervix  ;  and  it  is  usually  mentioned 
that  this  part  was  "  hard  and  like  cartilage,"  "  creaking  under  the  knife  like 
cutting  an  unripe  apple  or  a  turnip;"  or  that  there  was  "  echirrus  "  or  "cancer," 
'*  nodular  and  hard  like  cartilage." 

Macgillivray  states  that  when  the  contraction  of  the  os  uteri  is  the  result 
of  prior  disease,  it  will  generally  be  found  of  a  bard  fibroid  nature ;  while,  on 
the  other  hand,  where  the  contracted  parts  are  soft  and  very  much  thickened, 
acute  disease  will  commonly  be  found  accompanying  the  stricture.  "  In 
hard  stricture,  the  transverse  nigse  or  folds  appear  generally  to  be  transformed 
into  a  compact,  unyielding  fibro-cartilaginous  material ;  in  one  very  serious 
case  I  found  six  of  these  hardened  unyielding  transverse  rugse  or  folds  between 
tht  OS  iinoB  and  os  internum.  In  soft  stricture,  without  any  actual  disease  being 
present,  the  contraction  is  generally  confined  to  the  os  and  the  vaginal  por- 
tion of  the  cervix  uteri.  In  cases  of  complicated  stricture,  or,  in  other  words, 
stricture  accompanied  by  some  active  disease,  it  will  often  be  found  that  the 
stricture  is  merely  the  concomitant  effect  of  the  disease,  and  such  causative 
disease  wiU  almost  invariably  prove  to  be  either  ulcerativei  schirrous,  really 
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cancerooSy  or  fungous  in  its  nature.  .  ;  .  Deposits  of  a  fibrinous  nature  aie 
only  too  common  in  patients  of  rheumatic  constitution." 

Lecoq,  Gell6,  Horsburgh,  Berger,  Bruckmiiller  and  Macgillivray  have  each 
recorded  autopsies  of  animals  which  died  from,  or  were  killed  because  of,  this 
condition.     These  are  all  the  writers,  to  my  knowledge,  who  have  done  so. 

1.  Called  upon  to  assist  a  Cow  which  oonld  not  calve,  Lecoq  {Journal  Pratipi 
de  Mid.  V6t6rinaire,  1828,  p.  88),  on  introducing  his  hand  into  the  vagina,  found 
that  the  neck  of  the  ntems  was  thickened  and  harn,  and  the  os  quite  cloMd  ;  that  a 
round  body  of  the  same  densitywas  present  at  the  upper  part  of  the  vagina,  and  ▼» 
prolonged  towards  the  anus.     When  he  withdrew  his  hand  it  was  stained  with  blood. 

Dilatation  of  the  os  being  deemed  impoMsible,  and  the  animal  being  nearly  dead, 
Lecoq  had  it  destroyed  ;  at  the  autopsy  he  discovered  the  following  lesions:  "The 
lining  membrane  of  the  uterus  was  of  a  dark-red  colour,  which  became  bla^k  towards 
the  cervix  ;  while  the  os  was  so  contracted  that  the  finger  could  scarcely  be  passed 
into  it.  The  walls  of  the  cervix  presented  a  yellow  schirrous  engorgement,  so  hard  that  it 
creaked  under  the  scalpel ;  its  thickness  varied  from  one  to  two  inches,  and  in  its 
centre  were  several  small  purulent  centres  the  size  of  a  cherry-stone.  A  cylindiicil 
bo<ly  of  the  same  charactor,  about  five  inches  in  length,  and  gradually  <^iTnini«hii>g  in 
volume,  was  lodged  at  the  upper  part  of  the  vagina. 

2.  In  a  Cow  which  had  died  about  three  weeks  after  parturition,  but  which,  it 
appears,  had  been  suffering  for  fifteen  months,  and  had  succumbed  to  the  effects  d 
calving,  GelM  (PcUhohgU  Bovine,  voL  iii.  p.  618)  found  the  following,  among  other 
lesions  :  "  The  vagina  was  in  ite  normal  condition,  but  the  neck  of  the  utenis  was 
invaded  by  an  enormous  hard,  unequal,  and  lobulated  cancerous  tumour,  softened  at 
several  pointe,  and  from  several  openings  in  which  escaped  a  pultaoeous,  greyiih* 
white  cerebriform  matter,  mixed  with  blood-streaks,  and  which  blackened  Hm  wTer 
probe.  A  little  of  this  matter  flowed  into  the  vagina ;  but  in  the  cavi^  of  tiie  ntenia 
there  was  a  larse  quantity,  which  was  also  more  coloured  hy  the  blood  that  had  passed 
with  it  through  the  fistulous  openings  in  the  tumour.  The  large  violet  and  slaty- 
coloured  patehes  on  the  lining  membrane  of  the  uterus,  testify  to  the  duxmic  character 
of  the  innammation. 

3.  Horsburgh  relates  ( Veterinarian,  voL  xiv.  p.  605)  the  case  of  a  Cow  in  laboor, 
which  had  been  very  ill  for  two  days,  and  which  had  been  attended  by  an  old 
shepherd.  When  Horsburffh  saw  the  poor  animal  it  was  dying,  and  the  os  was  cm- 
pletelv  contracted  and  undilateble.  He  attempted  to  incise  the  cervix,  but  this 
caused  so  much  pain  that  he  desisted,  and  awaited  the  death  of  the  animal,  in  order 
to  perform  the  Caesarean  section  and  extract  the  calf.  In  a  short  time  ti^e  Cow  soc- 
cumbed  and  the  operation  was  performed,  but  the  foetus  was  dead.  On  examinatum, 
the  latter  was  found  in  a  natural  position,  but  the  uterus  was  much  inflamed.  A 
stricture  of  the  os,  about  four  inches  in  length,  existed  ;  this  was  "  corrugated  longi- 
tudinally, and  of  a  cartilaginous  hardness — so  much  so  that  1  could  not  force  a  passage 
with  the  finger,  but  found  a  blunt-pointed  stick  to  answer  the  purpose.  I  removed  the 
uterus  by  dividing  the  vagina  about  four  inches  posterior  to  the  stricture,  and,  with 
the  hooked  bistoury,  made  an  incision  lon^tudinally  through  one  of  the  sides  of  the 
cartilaginous  substance.  The  parte  were  immediately  dilated,  until  I  could  with  ease 
introduce  my  hand.  On  making  the  incision  on  the  other  side,  the  corrugations  gave 
way." 

4.  Macgillivray  {Ibid.,  vol.  xlv.  p.  718)  attended  an  aged  Cow,  almost  reduced  to  a 
skeleton  from  the  effect  of  rheumatic  fever.  The  animal  had  not  been  able  to  get  np 
for  three  weeks,  and  was  now  in  the  pangs  of  impotent  labour.  "  On  examination,  I 
found  this  a  case  of  hard  stricture,  the  worst  case  I  ever  met  with,  there  being  no  less 
than  six  transverse  hardened  bands,  each  completely  encircling  the  cervix  uteri  The 
OS  uteri  was  also  firmly  rigid.  I  found  it  utterly  impossible  to  complete  the  incisiTe 
operation  in  this  ease,  and  only  succeeded  in  cutting  through  three  of  the  transverse 
rugas  or  hardened  bands ;  and  as  the  Cow  was  evidently  a  worthless  subject,  and 
there  being  no  doubt  that  the  Calf  was  alive,  I  proposed  performing  the  Cesarean 
operation,  in  order  to  save  the  life  of  the  latter.  The  owner  at  once  consented,  and 
appeared  highly  delighted  with  the  Calf,  which  was  alive  and  ultimately  did  wcU. 
llie  Cow  was  killed  immediately  after  the  operation." 

Treaimeni. 

The  condition  of  the  cervix  uteri  being  ascertained,  there  should  be  no 
delay  in  resorting  to  active  measures,  as  it  is  impossible  for  delivery  to  be 
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effected)  in  the  great  majority  of  cases,  withont  eiicli  interference.  Here 
the  necessity  for  a  correct  diagnosis  is,  as  we  have  already  insisted,  of  the 
greatest  moment ;  for  if  the  obstacle  to  birth  is  only  rigidity  or  spasm  of  the 
uterus,  this  can  generally  be  overcome  by  mild  measures  and  without  risk  or 
injury  to  the  animal;  whereas,  in  induration,  these  measures  would  be  ineffec- 
tive, and  valuable  time  would  be  lost  in  trying  them. 

Delivery,  in  induration  of  the  cervix,  must  be  effected  by  one  of  two  seri- 
ous operations.  This  must  be  either  vagincU-hysteroiomy  ov  gastro-hysterotomy. 
We  shall  again  allude  to,  and  describe  these,  in  speaking  of  obstetrical 
operations. 

It  may  only  be  necessary  in  this  place  to  say  that  vaginat-hysterotomy — by 
which  is  meant  incising  the  cervix,  either  completely  or  partially,  in  one  or 
more  places — does  not  offer  any  very  dangerous  consequences  when  the 
textures  are  healthy ;  though  when  they  are  much  degenerated,  the  operation 
may  be  followed  by  troublesome,  if  not  fatal  results.  Nevertheless,  dilating 
the  cervix  by  incision  is  rarely  so  serious  for  the  mother  as  the  Caesarean 
section  ;  though  the  foetus  may  incur  more  risk,  as,  after  the  cervix  has  been 
relaxed,  it  is  often  a  tedious  and  difficult  operation  to  effect  delivery,  and 
strong  traction  may  even  be  necessarv.  As  this  measure  offers  a  chance  of 
saving  both  mother  and  foetus,  it  should,  as  a  rule,  be  preferred  to  gastro- 
hysterotomy  ;  and  this  preference  is  still  further  warranted  by  the  fact  that 
the  life  of  the  mother  is  of  more  value  than  that  of  the  foetus,  and  if  one 
must  be  sacrificed,  it  should  be  the  latter.  Should  the  foetus  happen  to  be 
dead,  then  there  is  an  additional  motive  in  preferring  incision  of  the  cervix. 

When  the  os  has  been  considered  sufficiently  dilated  for  the  introduction 
of  the  hand  and  arm  into  the  uterus,  then  the  foetus  should  be  placed  in 
position  for  extraction — the  most  favourable  being,  of  course,  the  vertebro- 
sacral, with  the  head  and  fore  limbs  towards  the  os.  Should  it  be  found  im- 
possible to  engage  these  in  the  passage,  then  more  incisions  may  be  made  in 
the  cervix,  and  this  can  be  done  without  displacing  the  foetus. 

It  is  well  to  remember  that  it  is  very  much  better  to  dilate  the  os  by 
incision  than  by  laceration,  through  unduly  forcing  the  foetus  into  it.  At 
the  same  time,  judicious  traction  should  be  made  during  the  maternal  efforts. 

Anbry,  Van  Dam,  and  some  others,  have  witnessed  fatal  haemorrhage  re- 
stdting  from  the  incisions ;  while  metro-peritonitis  has  also  been  repoited  as 
an  equally  unfortunate  sequel. 

Bat  these  cases  are  exceptional.  Those  veterinary  obstetrists  in  this 
country  and  on  the  Continent,' who  have  had  most  experience  in  the  opera- 
tion, are  unanimous  in  asserting  that,  provided  certain  precautions  are  adopted 
in  making  the  incisions,  no  such  results  are  likely  to  follow. 

Donnarieix  states  that,  in  thirty  years,  he  has  performed  vaginal  hystero- 
tomy in  sixteen  cases  of  schirrus,  and  other  kinds  of  induration  of  the  cervix 
leacQng  to  occlusion  of  the  os  uteri,  and  of  these  only  one  died,  though  the 
canse  of  death  was  not  ascertained.  Eecovery  is  the  rule  and  death  the 
exception.  ' 

Of  course  recovery  must  always  be  doubtful  if  the  disease  of  the  cervix  is 
of  a  malignant  nature,  as  the  operation  and  the  irritation ,  caused  by  the 
extraction  of  the  foetus  will,  in  all  probability,  hasten  its  progress. 

In  some  rare  instances  it  may  be  advisable  to  have  recourse  to  the  Caesarean 
section  at  once.  When,  for  example,  labour  has  been  severe  and  prolonged 
— when  some  days  have  elapsed  since  parturition  commenced,  and  the 
veteiinaiy  surgeon  is  not  sent  for  until  amateurs  have  exhausted  their  efforts 
and  the  animal  is  sinking ;  or  when,  from  a  vaginal  exploration,  it  is  ascer- 
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tained  that  uterine  or  yaginal  disease  is  so  extensive  and  advanced  that  the 
mother  cannot  live  much  longer,  and  the  foetus  is  alive ;  then  this  formidable 
operation  should  be  adopted  ^without  delay. 

Thonffh  very  many  cases  of  induration  of  the  cervix,  with  stenosis  of  its  csnsl,  are 
recorded  in  Continental  veterinary  literature,  yet  we  do  not  find  half-a-dozen  instuoeB 
in  English  journals. 

Of  these  we  select  the  following  : 

1.  Hall  ( Veterinarian,  vol.  xxviii  p.  272)  attended  a  Cow  which  had  been  in 
labour  for  twenty-six  hours,  and  was  so  much  exhausted  that  the  labour  pains  bad 
almost  subsided.  The  os  uteri  was  found  to  be  impermeable.  Stimulants  and  ecbolics 
were  administered,  but  they  produced  no  effect  on  the  uterus.  It  was  then  "  deter 
terniined  to  cut  through  the  ligaments  or  bands  which  encircle  the  inner  margin  of 
the  OS  uteri,  and  having  done  this  with  great  difBculty,  it  afforded  only  slight  reU^ ; 
for  it  was  more  like  cutting  bone  than  elastic  tissue.  I  could  even  now  only  get 
three  fingers  in  ;  but  this  giving  me  more  room  to  work,  with  a  curved  knife  fitted 
to  my  finger  I  made  four  incisions — one  above,  another  below,  and  one  at  each  side. 
With  great  caution  I  had  to  proceed,  for  the  Cow  was  now  making  violent  throes ; 
but  I  had  more  room,  and  with  the  assistance  of  five  men  I  brought  the  calf  into  the 
world  alive."    The  Cow  quite  recovered. 

2.  Macgillivray  {Ibid,,  vol.  xlv.  p.  717)  was  called  to  a  seven-vear-old  Cow  which 
had  been  trying  to  calve  for  twenty-four  hours.  The  fcetal  membranes  had  mptnied, 
but  an  amateur  who  had  been  interfering  could  only  succeed  in  passing  one  finger  into 
the  OS  uteri.  The  labour  pains  were  tolerably  severe,  and  the  entrance  to  the  uteru 
was  found  to  be  Quite  rigid  and  closely  contracted,  admitting  only  two  fingers  with 
great  difficulty.  The  cervix  was  soft,  but  within  the  os  were  three  transverse  bands, 
exceedingly  firm  and  unyielding,  and  no  manipulation  could  relax  them.  It  was 
resolved  to  cut  through  these  apparently  cartilagmous  rings  ;  but  as  the  cervix  oould 
not  be  brought  sufficiently  back  mto  the  vasina  to  be  seen  and  manipulated  extenially, 
cutting  through  it  was  difficult  and  required  extreme  care.  A  partially  covered  knife 
was,  however,  introduced  into  the  os,  and  two  lateral  incisions,  "  up  and  out,"  were 
made  through  the  transverse  bands.  **  The  effect  was  wonderful,  the  whole  parti 
relaxing  almost  instantly,  and  the  fore-legs  of  a  foetus  made  their  way  into  the  vuina ; 
but  it  required  considerable  traction  to  get  the  head,  and  subsequently  the  whole  body, 
away.  There  were  twins  present,  and  both  were  bom  alive  and  did  well.  Very 
little  assistance  was  required  in  bringing  the  second  calf  away.  There  was  scarcely 
any  haemorrhage." 

3.  The  same  writer  mentions  the  case  of  a  two-year-old  Cow  in  its  first  pregnancy. 
This  animal  had  been  unwell  for  some  days ;  there  was  anorexia,  and  occasianally 
severe  labour  pains.  "  The  whole  uterus  and  its  contents  were  seemingly  at  times 
forced  into  the  pelvic  cavity,  and  at  such  times  the  walls  of  the  vagina  became 
everted."  On  exploration,  the  cervix  was  found  firmly  contracted,  the  os  only  ad- 
mitting a  finger.  Dilatation  by  ''emollients"  and  other  means  having  been  tried, 
an  interval  of  twenty-four  hours  was  allowed  to  elapse  before  incision  was  attempted. 
The  operation  was  periormed  as  in  the  other  instance,  and  delivery  was  effected.  "  In 
this  case,  however,  the  calf  was  of  great  size,  and  it  required  a  tremendous  amount  of 
traction  to  effect  a  separation  between  the  mother  and  foetus.  The  calf  wasaHveand 
did  well ;  and  the  mother,  notwithstanding  much  unavoidable  laceration,  with  good 
nursing  and  treatment  came  all  right. " 

4.  Another  case  alluded  to  by  Macgillivray  as  one  of  **  soft  stricture,"  was  alio  that 
of  a  primiparous  two-year-old  Cow  which  had  occasionally  been  seized  with  labour 
pains  during  five  days.  These  were  at  times  so  severe  as  to  bring  the  cervix  uteri 
mto  view,  when  "  it  presented  a  very  inflamed  appearance,  was  extremely  ragged  in 
outline,  and  considerable  fungous  excrescences  had  become  developed  around  the 
margin.-  ...  The  cflrvix  was  quite  soft,  and  attended  with  much  inflammatory  action 
and  surrounding  thickening."  Vaginal  hysterotomy  was  performed  as  in  the  prerioos 
cases,  and  with  much  difficulty  a  living  calf  was  extractecL  But  the  mother  was  so 
''frightfully  torn,"  owing  to  the  large  size  of  the  foetus,  that  it  was  deemed  advisable 
to  have  it  slaughtered.  The  owner  would  not  then  consent^  but  after  the  creature 
had  lingered  for  ten  days,  it  had  to  be  killed. 

5.  Migliano  {11  Medico  VeUrinario,  1875)  is  the  latest  writer  who  treats  of  dystokia 
from  induration  or  stenosis  of  the  cervix  uteri.  The  first  case  of  dystokia  recorded  by 
him  occurred  in  a  Cow  three  years  old,  which  had  already  producea  a  calf  without  any 
difficulty.  When  seen  by  Migliano,  the  animal  was  in  the  act  of  parturitian ;  it  wai 
lying  on  the  right  side,  manifested  indications  of  uneaaineMorpaiDy  andaamall  quaa- 
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tiiy  of  a  slightly  fetid  flnid  escaped  from  the  vulva.  The  proprietor  stated  that  the 
Cow  had  eaten  a  little  food,  but  much  less  than  usual  To  inform  himself  as  to  the 
position  of  the  foetus,  Mieliano  made  a  va^nal  exploration,  when  he  encountered  an 
obstacle  that  prevented  further  investigation,  in  the  fonn  of  ocoluBion  and  rigidity  of 
the  cervix  uteri.  In  presence  of  the  collective  symptoms  in  thi^  case,  he  thought  it 
better  to  wait. 

On  the  following  day,  another  attempt  at  exploration  proved  the  existence  of  the 
same  obstacle,  the  character  of  which  it  was  now  determined  to  ascertain.     Migliano 
found  it  possible  to  assure  himself  that  it  was  composed  of  three  dense  fibrous  rings, 
each  the  thickness  of  the  little  finger,  very  slightly  elastic,  disposed  transversely,  and 
so  firmly  closing  the  uterine  opening  as  to  render  every  efibrt  to  introduce  the  band  futile. 
The  oiagnosis  Migliano  arrived  at  was  the  existence  of  new  formations  of  a  fibrous 
nature,  arranged  in  a  circular  form  around  the  cervix  uteri ;  and  he  asks  if  the  quasi 
atresia  might  not  by  chance  be  due  to  a  spasmodic  contraction  or  torsion.     It  did  not 
appear  logical  to  attribute  the  condition  of  the  uterus  to  spasm,  because  of  the  long 
duration  of  parturition  without  any  interval   of  relaxation   in   this   insurmount- 
able obstacle,  which  would  scarcely  allow  two  fingers  at  most  to  be  introduced ; 
and  torsion  could  scarcely  be  admitted,  because  in  that  condition  the  ridges  are  never 
transversal,  but  always  spiral  or  oblique.     For  these  reasons,  and  seemg  that  the 
efforts  of  the  animal  could  not  overcome  the  obstacle,  it  was  proposed  to  cut  through 
the  fibrous  rings  by  means  of  a  probe-pointed  bistoury.    But  the  owner  would  not 
consent  to  this  operation,  and  obtained  the  opinion  of  other  two  veterinary  surgeons  ; 
these  recognised  the  presence  of  the  impediment,  but  did  not  share  in  the  opinion 
given  as  to  its  nature,  attributing  it  to  mere  hypersemia,  with  erethismus  of  the  cervix ; 
they  bled  the  animal  thrice  at  short  intervals,  and  prescribed  emollient  drinks. 

Migliano  retired  from  the  case,  and  he  afterwards  learned  that  the  owner,  alarmed 
at  the  illness  of  his  Cow,  and  not  having  any  one  at  hand  who  could  promptly  relieve 
it,  sought  the  assistance  of  a  milkman,  who,  notwithstanding  the  prostration  of  the 
animal  because  of  a  second  sanguine  emission,  attempted  to  operate  by  force.  With 
the  aid  of  his  nails  he  lacerated  the  primary  obstacles,  with  his  hand  destroyed 
the  fibrous  rings,  and  succeeded  in  producing  a  tear  of  some  four  or  five  inches  in  the 
left  aide  of  the  cervix,  and  another  of  less  importance  on  the  right  side.  The  hand 
could  then  be  introduced  into  the  uterus,  and  the  Cow  was  delivered  of  a  live  calf. 
An  hour  afterwards  the  placenta  came  away,  followed  by  clots  of  blood  weighing 
nearly  seven  pounds,  evidently  derived  from  the  lacerations. 

The  dilatation  which  was  thus  accomplished  irrespective  of  the  rules  of  surgery, 
rendered  parturition  possible ;  otherwise  this  could  not  have  taken  place. 

Some  months  subsequently,  this  veterinarian  encountered  the  same  anomaly  in  an 
eqn&lly  young  Cow,  which,  the  first  time  also,  brought  forth  a  calf  without  any  diffi- 
culty. In  this  instance,  the  calf  had  been  dead  in  the  uterus  for  forty  days  at  least, 
according  to  the  history  elicited  from  the  proprietor. 

Bat  here  the  fibrous  rings  were  incised,  and  by  their  resistance  and  inextensibility 
they  bore  a  great  resemblance  to  those  found  in  the  other  Cow.  The  fcetal  membranes 
being  ruptured,  the  foetus  appeared ;  but  it  was  so  distended  by  gas  developed  beneath 
the  skin,  and  in  the  thorax  and  abdomen,  that  long  and  deep  scarifications  had  to  be 
made  in  it.  When  reduced  to  a  smaller  volume  in  this  way,  it  was  in  a  short  time, 
and  by  means  of  gentle  traction,  withdrawn  from  the  uterine  cavity  without  occasion- 
ing any  great  amount  of  suffering  to  the  Cow,  and  without  producing  the  slightest 
hsmorrnace. 

It  is  to  DC  observed  that  in  this  case  recovery  took  place  in  fifteen  days,  and  that, 
in  the  preceding  instance,  it  required  a  month.  On  the  twenty-fifth  day  the  animal 
was  sent  to  pasture,  but  could  not  be  sold  in  perfect  health  until  a  month  and  a-half 
after  the  extraction  of  the  foetus. 

The  author  thinks  it  well  to  relate  these  facts,  with  a  view  to  demonstrate  that,  in 
the  bovine  species,  there  sometimes  really  exists  constriction  of  the  os  uteri  by  new 
foimations  of  fibrous  or  ch^atricial  tissue,  notwithstanding  the%)pinion  of  those  who 
pretend  that  it  is  only  due  to  a  simple  spasm,  which  may  be  cured  by  belladonna  or 
the  forcible  introduction  of  the  hand  ;  and  also  that  probably  in  the  two  cases  nar- 
rated above,  the  constriction  may  have  been  consecutive  to  the  lesions  produced  in  the 
cervix  in  the  preceding  parturition  of  the  animals,  which  were  too  young  for  breeding 
with  safety. 

4.   Complete  Obliteration  (Atresia)  of  the  Os  Uteri. 

Congenital  atresia  of  the  os  uteri  may  at  once  be  admitted  as  an  impossi- 
bility in  obstetrics,  as  if  this  canal  is  completely  closed  impregnation  cannot 
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take  place.  Bat  between  fecandation  and  partoritiony  certain  alteratioDs 
may  occur  which,  by  leading  to  more  or  less  persistent  closure  of  this  passage, 
will  prove  an  obstacle  to  birth.  These  alterations  may,  indeed,  exist  at  the 
period  of  fecundation,  but  then  the  uterine  opening  must  be  only  partially 
closed ;  and,  in  fact,  at  parturition  the  os  may  be  superficially,  and  partially, 
as  well  as  completely  occluded.  This  condition  has  been  observed  in  the  Mare, 
Cow,  and  Sheep. 

Causes. 

This  occlusion  may  be  due  to  agglutination  of  walls  of  the  os,  the  forma- 
tion of  fibrinous  membranes  or  bands,  the  development  of  cicatricial  tiasae 
from  wound  or  injuries  sustained  in  previous  pregnancies,  etc. 

Symjptoms, 

The  symptoms  are,  of  course,  the  usual  external  symptoms  of  retaijlf^ 
parturition.  Internally,  the  hand,  on  being  introduced  into  the  vagina  and 
pushed  towards  the  cervix,  comes  in  contact  with  a  round,  smooth,  and  tense 
but  fluctuating  tumour  at  a  variable  distance  from  the  vulva,  or  even  between 
its  labia ;  the  foetus  can  be  felt  through  this  tumour,  and  this  might  lead  to 
the  supposition  that  this  is  the  *'  water-bag."  But  on  passing  the  hand  to 
the  base  of  the  tumour,  instead  of  finding  the  borders  of  the  os — as  we  should 
do  if  it  was  the  foetal  membranes— »there  is  discovered  a  circular  furrow,  one 
side  of  which  is  the  extremity  of  the  vagina,  and  the  other  is  continuous 
with  the  tumour — which  is  the  posterior  segment  of  the  uterus  pushed  into 
the  vaginal  canal.  On  the  surface  of  this  tumour  may  be  found  a  small  im- 
perforate depression  ;  in  other  instances  there  is  a  kind  of  prominent  ring; 
like  the  top  of  the  neck  of  a  bottle,  but  without  an  opening ;  this  is  the 
cervix.     In  other  cases  no  trace  of  the  cervix  or  os  can  be  distingmshed. 

Results. 

If  relief  is  not  afforded,  the  mother  may  die  from  exhaustion  or  mpttire  of 
the  uterus  ;  or  a  rupture  may  occur  through  which  the  foetus  and  its  mem- 
branes will  pass,  and  the  mother  survive  for  a  longer  or  shorter  period,  con- 
stituting a  case  of  extra-uterine  pregnancy.  Or  neither  of  these  results  may 
happen,  but  after  a  certain  time  the  labour  pains  and  the  other  indications  of 
parturition  subside,  the  dead  foetus  is  gradually  dessicated  as  the  fluids  sur- 
rounding it  become  absorbed,  and  the  animal  does  not  appear  at  all  amiss ; 
its  condition  being  perhaps  only  accidentally  discovered,  either  when  it  dies 
or  is  killed  long  afterwanis,  or  when  the  remains  of  the  foetus  begin  to  be 
expelled  in  a  vicarious  manner. 

Diagnosis, 

The  diagnosis  of  this  condition  must  be  based  on  the  signs  just  aUaded 
to.  The  only  other  anomaly,  perhaps,  with  which  it  might  be  confounded  is 
deviation  of  the  utofus,  in  which  the  cervix  may  be  tilted  up  towards  the  vexte- 
bro-sacral  angle,  even  almost  beyond  the  reach  of  the  hand.  The  position  of 
the  cervix  and  os  tincae  should  be  the  guide  in  diagnosis. 

TreaifMnt. 

As  in  induration  of  the  cervix,  so  in  atresia  delivery  must  be  effected  by 
incision,  or  puncture  if  the  os  is  found  to  be  obstructed  by  superficial 
fibrinous  bands  or  membranes.  Por  the  latter  object^  the  extremity  of  the 
finger  or  a  metal  catheter  may  suffice,  the  pressure  being  gradual  and  the 
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movement  semi-rotatory.  The  bands  may,  in  rare  instances,  be  raptured  by 
means  of  the  finger-nails  or  divided  by  scissors.  If,  however,  the  resistance 
is  too  great,  and  the  os  is  closed  either  through  the  production  of  cicatricial 
tissue  or  other  morbid  alteration,  then  it  will  be  necessary  to  incise  it  as  for 
induration,  and  in  the  way  to  be  hereafter  described. 

But  if  the  OS  is  obliterated  and  the  cervix  cannot  be  found,  then  the  por- 
tion of  the  uterus  which  protrudes  into  the  vagina  must  be  incised,  and  the 
foetus  removed  by  this  artificial  opening.  With  this  object,  Hubert  recom- 
mends a  convex  bistoury,  the  blade  of  which  is  covered  to  within  a  few 
lines  of  its  point.  The  instrument  is  to  be  directed  to  the  part  where  the  os 
is  supposed  to  be  ;  then  the  coats  of  the  uterus  are  to  be  carefully  incised  to  a 
small  extent — layer  after  layer,  until  the  escape  of  the  liquor  amnii  announces 
that  the  foetal  membranes  are  opened.  The  small  slit  thus  made  is  to  be  en- 
lai^ed  by  a  probe- pointed  bistoury — the  enlargement  being  either  crucial  or 
T-shaped.     Then  the  foetus  is  to  be  extracted. 

Hubert  has  performed  this  operation  once  on  a  Sheep,  and  a  shepherd  by 
his  direction  also  performed  it  on  another  Sheep,  and  in  both  cases  the 
lesult  was  favourable  for  mother  and  ofiGspring. 

The  number  of  instances  of  atresia  of  the  os  uteri  are  extremely  few,  and  Saint-Cyr 
has  only  been  able  to  mention  three.     These  are  as  follows  : 

1.  Lecoq  (Mim.  de  la  Soci^td  ViUrinaire  du  Calvados  etdela  Mandie,  Nos.  v.,  vi.), 
called  to  attend  upon  a  Cow  in  parturition,  had  much  difficulty  in  finding  the  place 
where  the  cervix  uteri  should  be,  the  os  being  only  a  slight  depression  without  any 
opening.  The  Cow  could  not  calve,  and  Lecoq  therefore  decided  to  perform  gastro- 
hysterotomy.  A  living  calf  was  extracted,  but  it  was  so  weak  that  it  died  on  the 
same  night,  and  the  Cow  also  succumbed  next  day.  Unfortunately,  an  autopsy  could 
not  be  made. 

2.  In  1844  Leconte  ( Af^m.  de  la  SocUU  Centrale  de  M6d.  V4Urinaire,  vol.  v. )  met  with 
a  similar  case  to  the  last.     The  Cow  had  been  in  labour  for  twelve  hours,  and  on  ex- 


a  bottle.  The  opening  did  not  seem  to  be  more  than  one-third  to  three-quarters  of  an 
inch  in  depth,  and  about  an  inch  in  width,  the  bottom  being  closed  by  a  solid  mem- 
brane which  resisted  every  effort  to  force  it.  The  foetus  could  be  distinctly  felt 
through  the  wiUls  of  the  uterus,  but  no  issue  could  be  found  for  it  except  this  rudi- 
mentary OS. 

Vaginal  hysterotomy  was  practised,  and  the  foetus  was  easily  extracted  ;  but  it  was 
dead,  and  the  Cow  died  in  an  hour  and  a  half  after  the  operation.  Nothing  is  said  as 
to  an  autopsy  having  been  made. 

3.  Hubert,  a  Belgian  veterinary  surgeon,  has  published  three  observations  on  this 
condition  (AnnaUs  de  Mid.  VeUrinaire  de  Bruxells,  1S56,  p.  143).  The  first  refers  to  a 
^Jare,  the  other  two  to  Sheep.  Doubts  are  entertained,  however,  as  to  the  correctness 
of  his  diagnosis,  and  particularly  with  regard  to  the  Mare,  from  the  fact  that  this 
animal  gave  birth  to  a  living  foal,  and  without  operation,  after  violent  and  repeated 
straining. 

What  is  remarked  as  still  more  extraordinary,  perhaps,  is  the  statement  that  no 
nnfayourable  results  followed  birth,  and  that  in  the  succeeding  year  the  Mare  brought 
forth  another  foal  without  any  assistance. 
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CHAPTEE  IV. 
Other  CauBOB  of  Maternal  Dystokia 

There  are  some  other  causes  of  Dystokia  which,  though  comparatively  rare, 
yet  deserve  attention  from  the  Veterinary  Ohstetrist,  and  will  complete  oqi 
notice  of  the  maternal  ohstacles  to  parturition.  These  are :  (1)  Anomaliis  of 
the  placenta;  (2)  Morbid  adhesion  between  the  foetus  and  uterus;  (3)  Sttidurt  of 
the  uterus  by  external  bands;  (4)  Persistent  hymen;  (5)  Vaginod  and  vulttdar 
atresia. 

Anomalies  of  the  Placenta. 

We  are  hut  little  acquainted  with  the  morhid  alterations  of  the  fostal 
memhranes  of  animals,  and  of  those  changes  which  lead  to  the  more  or 
less  permanent  adhesion  of  these  to  the  foetus  and  to  the  uterus.  The  sub- 
ject appears  to  have  received  very  little  attention,  and  the  observations  are 
so  few  that  Saint-Cyr  makes  no  mention  of  these  adhesions  as  a  cause  of 
difficult  or  impossible  birth. 

It  is  very  probable  that  animals  are  less  subject  to  disease  of  the  uterus 
and  the  placental  membranes  than  the  human  species,  and  this  will  no  doubt 
account  to  a  certain  extent  for  the  absence  of  notices  of  such  occurrenoea 
Nevertheless,  that  animals  are  disposed  to  metritis,  endometritis,  and  peii- 
metritis,  no  one  can  deny ;  and  that  we  may  also  have  such  anomalies  as 
hyperplasia  of  the  chorion,  as  well  as  myxomata  of  that  membrane,  in  addi- 
tion to  new  formations  of  the  placenta  and  placentitis,  might  be  expected. 
But,  as  we  have  observed,  there  is  indeed  but  little  direct  evidence  to  prove 
that  any  of  these  morbid  conditions  ever  exist,  though  some  of  them  at  least 
may  lead  to  abortion,  while  others  give  rise  to  obstades  which  may  retard  or 
altogether  prevent  birth. 

Scirrhous  Chorion 

According  to  Cox  (Veterinary  Journal,  February,  1877),  scirrhous  chorion 
is  occasionally  met  with  in  animals,  and  proves  an  obstacle  to  parturition. 

The  membrane  is  found  to  be  separated  from  the  uterus,  and  envelops  the 
foetus,  as  it  were  in  a  leather  bag,  no  part  of  the  crealture  being  distinguish- 
able. This  is  probably  the  condition  known  in  woman  as  myxoma  Jibrosim 
placenta. 

The  labour  pains  are  seldom  violent,  though  the  foetal  membranes  (water- 
bag)  cannot  be  expelled  into  the  vagina,  even  when  the  os  uteri  offers  so 
obstacle. 

An  early  examination  is  necessary,  as  the  foetus  soon  perishes.  An  indsioD 
must  be  made  through  the  chorion,  and  the  foetus  extracted. 

Morbid  Adhesion  between  the  F(btus  and  Uterus. 

Adhesion  between  the  uterus  and  its  contents  may  be  due  to  inflamma- 
tion of  a  portion  of  the  mucous  membrane,  to  hyperplasia  of  the  chorion, 
or  to  disease  of  the  ovum  or  placenta,  by  which  the  two  latter  are  brooght 
into  direct  contact  with  the  interior  of  the  organ.  Or  it  may  be  owing  to  a 
deficient  quantity  of  liquor  amnii  when  the  foetus  begins  to  be  formed ;  for 
if  the  amnion,  in  the  course  of  its  development,  is  not  separated  torn  the 
growing  foetus  by  a  sufficient  quantity  of  fluid,  connection  between  them  is 
almost  certain  to  be  established  either  in  isolated  spots  (Simonart's  "  bands ")» 
or  over  a  wide  surface.  Adhesion  between  the  amnion,  chorion,  and  lining 
membrane  of  the  uterus^  is  then  not  only  possible  but  probable,  and  in  this 
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way  the  foetus  is  brought  into  a  solid  union  with  the  maternal  organ.  It 
■will  readily  be  understood  that  such  an  occurrence  will  prove  a  very  serious 
obstacle  to  birth,  and  greatly  endanger  the  life  of  the  mother. 

Bainard  {Traite  Complei  de  la  Partuiition,  vol.  i.  p.  461)  furnishes  us  with 
two  observations,  a  writer  in  the  Veterinary  Journal  ("Nemo")  with  another, 
and  Naylor  with  two.  These  are  tlie  only  illustrations  I  can  find  in  .veteri- 
nary  literature. 

1.  Two  pnpilB  of  the  Lyons  Veterinary  School — Patnsset  and  Chabral — were,  in 
1840,  sent  to  attend  a  Cow,  between  seven  and  eight  years  old,  which,  according  to 
the  calculations  of  its  owner,  was  ten  days  beyond  its  ordinary  period  of  gestation. 
It  was  in  fair  condition,  and  up  to  a  recent  date  had  been  in  apparent  good  health.  At 
the  usual  time  of  parturition,  it  exhibited  a  few  symptoms  of  labour  ;  but  they  dis- 
appeared, though  only  to  manifest  themselves  in  eight  days— the  evening  previous  to 
the  arrival  of  the  pupils.  For  more  than  twenty -four  hours  the  animal  lay  on  its  litter, 
straining  so  violently  and  continuously,  that  it  was  then  nearly  exhausted.  There 
was  anorexia,  the  pulse  was  small  without  being  quick  ;  and  the  mamme,  which  had 
previously  bcien  distended  with  milk,  were  empty  and  flaccid. 

Palpation  in  the  right  flank,  as  well  as  an  examination  per  rectum,  led  to  the  belief 
that  the  foetus  was  dead.  Vaginal  exploration  proved  the  cervix  to  be  contracted,  but 
moderately  tense  ;  the  "  water-bag  "  had  not  appeared.  A  stimulating  draught  was 
prescribed,  friction  was  applied  to  the  skin,  and  the  animal  was  walked  about  in 
order  to  excite  the  uterine  contractions,  which  were  now  weak.  In  about  half -an- 
hour  the  contractions  were  stronger,  but  birth  did  not  progress. 

It  was  then  decided  to  forcibly  dilate  the  os  uteri,  and  as  this  dilatation  could  not 
be  effected  by  the  hand,  the  cervix  was  incised  in  a  crucial  manner  by  four  cuts.  The 
animal  appeared  scarcely  to  feel  the  incisions.  Then  one  of  the  pupils  introduced 
his  hand  to  extract  the  foetus,  and  in  doing  sa  ruptured  the  membranes,  when  a 
quantity  of  foetid  liquor  amnii  escaped.  The  foetus  was  placed  in  the  dorso-lumbar 
position,  and  every  means  of  extraction  employed,  but  without  success.     The  Cow 

The  autopsy  showed  that  a  portion  of  the  placenta  had  become  fibrous  and  resisting, 
and  adhering  firmly  to  the  uterus,  near  the  cervix,  had  prevented  the  dilatation  of  the 
OS  and  the  passace  of  the  shoulders  of  the  foetus. 

Rainard  remarks  that  in  such  a  case,  serious  though  it  was,  there  might  have  been 
a  different  termination  had  an  experienced  Veterinarian  attended  it ;  as  he  would 
have  recognised  the  nature  of  the  obstacle  by  passing  his  hand  around  the  inner  sur- 
face of  the  uterus,  and  finding  the  indurated  adhering  placenta,  he  would  have  torn 
it  away  or  incised  it,  so  that  delivery  would  have  been  easy. 

2.  Vincent,  cited  by  the  same  authority  {Op.  cU.;  p.  463),  was  consulted  by  a  col- 
league in  a  similar  case  of  difficult  labour  occurring  in  a  Mare.  The  skin  covering 
the  first  and  second  phalanges  of  the  right  anterior  limb  had  contracted  a  strong  adhe- 
sion with  the  uterine  mucous  membrane,  not  far  from  the  os.  The  skin  of  the  foetus 
was  also  attached  to  the  membranes,  which  themselves  adhered  to  the  internal  surface 
of  the  uterus.  These  adhesions  offered  a  formidable  obstacle  to  delivery,  which 
could  only  be  accomplished  after  they  had  been  fully  recognised ;  they  were  destroyed 
by  the  fingers,  without  using  a  cutting  instrument. 

3.  "Nemo  "  (  Veterinary  Journal,  October,  1876)  was  sent  for  to  attend  a  valuable 
short-horn  pedi^e  Cow,  reported  unable  to  calve.  Labour  had  commenced  more  than 
four  hours  previous  to  his  arrival,  and  on  examination  it  was  found  that  the  foetus  was 
dead,  though  the  presentation  was  natural.  After  futile  attempts  at  extraction,  em- 
bryotomy was  resorted  to  ;  the  fore  extremities,  head,  and  part  of  the  neck  being 
detached  The  traction  hooks  were  then  inserted  into  the  integument,  close  to  the 
spine,  and  as  far  back  as  could  be  reached  on  both  sides,  so  that  evisceration  could  be 
accomplished.  Having  obtained  the  assistance  of  three  men  to  each  hook-cord,  an 
attempt  was  made  to  extract  the  remainder  of  the  foetus,  but  it  could  not  be  moved. 
£ven  Lashing  the  Cow  by  a  rope  round  its  horns  to  the  stall-posts,  and  using  a  lever, 
failed  to  bring  it  away. 

The  case  being  deeaied  hopeless,  the  animal  was  killed  and  an  autopsy  made. 
All  the  organa  were  healthy,  except  the  uterus  and  vaginal  canaL  On  opening  the 
uterus,  surprise  was  excited  in  nnding  the  placental  membranes  firmly  attached  to 
the  foetus  from  the  shoulders  to  the  sacrum,  and  ''forminsr,  in  addition,  a  solid  mass 
with  the  uterine  parietes,  thereby  suspending  the  calf.''  **  So  close  and  compact 
was  the  union,  that  a  sharp  scalpel  had  to  be  employed  to  dissect  them  from  each 
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other  ;  thus  proying  that  no  traction  or  other  means  could  have  severed  them  dmiog 
the  life  of  the  Cow.  My  only  wonder  was  that  we  did  not  pnll  away  the  utenuhtim 
its  attachments  altogether,  in  our  efforts  to  extract  the  foetus  before  the  animal  wu 
killed.  The  lining  membrane  of  the  ntems  exhibited  depressions  like  mifei,  denoting 
the  former  site  of  nlcers :  there  was  also  considerable  thickening  of  the  floor  of  the 
vagina,  evidently  of  some  duration." 

ft  was  elicited,  on  inquiry,  that  the  Cow  had  been  pat  to  a  Bull  suffering  from 
gonorrhoea,  and  about  twelve  or  fourteen  days  afterwards  a  vajginal  discharge  was 
perceived,  which  soon  became  purulent ;  the  Cow  frequently  micturated,  and  occs- 
sionally  strained  and  moaned  previous  to  doing  so.  This  condition  continued  for  at 
least  a  month.  Hence  "adhesion  of  the  placental  membranes  to  the  embryo  sod 
uterus  during  gestation." 

Naylor  ( Veterinarian^  vol.  zziii.  p.  324),  attending  a  Mare  in  parturition,  found 
both  fore-feet  of  the  foetus  protruding,  but  no  head  ;  the  latter  was  discovered  to  be 
lying  back  towards  the  side  of  the  foal,  though  it  was  immovable.  While  attempts 
were  being  made  to  adjust  the  foetus,  the  Mare  threw  itself  down,  and  strained  lo 
violently  that  the  fore  Imibs  and  shoulders  of  the  foal  were  expelled;  though  the  amoant 
of  traction  exercised  by  two  strong  men  could  brine  it  no  farther.  More  help  vas 
obtained,  and  the  foal  was  advanced  a  little.  *'  At  len^h  a  noise,  as  of  something 
cracking  inside  the  Mare,  was  heard,  and  out  came  the  fosX  with  the  placenta  and  the 
uterus  ;  the  latter  beinff  attached  to  the  foetus,  around  its  abdomen  and  loins.  In  s 
short  time  the  bowels  followed — ^having  escaped  through  a  lesion  in  the  womb ;  the 
poor  animal  soon  sank.  On  inquiry,  I  was  told  that  the  Mare  had  received  a  hart  in 
the  autumn  of  the  preceding  year,  from  the  giving  way  of  a  bridge  when  she  was  upon 
it.  She  was  grot  out  of  the  water  with  difficulty,  but  did  not  appear  to  be  much 
injured."  "  Inave  seen  a  calf  adhering  in  a  similar  manner,  but  could  not  lean  any- 
thing of  the  previous  history  of  the  Cow." 

Kainard  does  not  mention  whether  the  fcstua  in  Vincent's  case  was  alive ; 
but  this  could  scarcely  bo  possible.  lieither  does  he  state  whether  the  Mare 
lived.  He,  however,  justly  remarks  that  Veterinary  Sux^eons  should  be 
aware  of  the  possibility  of  such  adhesions,  either  with  the  placenta  or  the 
envelopes,  and,  through  them,  with  the  uterus ;  and  that  they  are  otherwise 
easier  recognised  than  those  external  to  the  uterus. 

The  hand,  introduced  into  the  uterine  cavity,  is  passed  over  its  inner  su^ 
face,  around  the  foetus,  as  it  were  :  and  by  this  means  the  existence,  seat, 
extent,  and  resistance  of  the  adhesions  will,  in  the  majority  of  cases,  be  a6oe^ 
tained.  When  the  adhesions  are  situated  towards  the  fundus  of  the  organ 
— its  most  distant  part,  and  where  the  hand  cannot  reach,  then  there  will  be 
difficulty ;  but  this  must  be  overcome  by  raising  the  uterus  and  throwisg  it 
backwards,  by  elevating  the  front  part  of  the  animal's  body,  and  lifting  the 
abdomen  by  means  of  a  plank,  blanket,  or  sack. 

Most  frequently  the  adhesions  can  be  broken  up  by  the  fingers ;  but  if 
they  are  too  strong,  then  a  bistoury  or  other  convenient  instrument  will  have 
to  be  employed.  Their  incision  must  be  carefully  made,  and  the  ''  cratch* 
or  "  repeller"  (to  be  hereafter  described)  will  be  useful  in  keeping  the  fcrtus 
away  from  the  part  where  the  separation  is  being  effected.  The  cutting 
should  be  done  gradually  and  steadily,  the  point  of  the  instrument  being 
kept  at  an  equal  distance  between  the  foetus  and  the  mucous  surface  of  the 
uterus. 

In  alluding  to  these  irUemal  adhesions,  we  may  obserre  that  some  very 
rare  cases  are  recorded,  in  which  parturition  was  opposed  by  external  adhe- 
sions between  the  peritoneal  covering  of  the  uterus  and  the  sac  of  a  heioia, 
or  neighbouring  viscera. 

Stricture  or  Occlusion  of  the  Uterus  by  External  Bands  or 

Membranes. 

Several  writers  hare  deflcribed  the  presence  of  bands  or  membranes  exUi> 
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nal  to  the  uterus — either  in  the  peritoneal  cavity  or  vagina — obstructing  the 
passage  of  the  foetus  and  rendering  birth  almost,  if  not  quite,  impossible 
without  an  operation. 

Ganther,  GeU6,  Eainard,  Cartwright,  Herman,  J^fignon,  EoUand,  and 
€obn^  have  observed  this  cause  of  dystokia. 

1.  GjmtYite  {Lehrhuchder  PrcuitiBclien  Vtterindr-GtburUthillfe)  mentions  a  band  about 
the  length  and  thickness  of  a  finger  between  the  vagina  and  cervix  uteri  of  a  Cow,  and 
which  impeded  delivery.  It  was  readily  discovered,  and  after  its  division  birth  took 
place. 

2:  Gell^  (Journal  Pralique  de  Med,  V^rinaire,  p.  72)  states  that  in  the  early  part  of 
March,  1829,.  a  Cow,  in  its  eighth  month  of  pregnancy,  received  a  blow  from  the  horn 
of  another  Cow.  From  that  time  it  was  observed  to  be  unwell,  being  dull  and  not 
feeding  so  freely  as  usual.  This  condition  continued  until  April  4,  when  it  became 
vorae.  Next  dav  it  showed  symptoms  of  colic,  followed  by  expulsive  efforts  as  if  in 
labour,  and  which  continued  on  the  6th  and  7th.  It  was  sent  to  the  Toulouse  Veteri- 
nary School  on  the  Ilth,  and  on  its  arrival  it  appeared  to  be  weak  and  lay  down. 
Allowed  to  rest  for  some  time,  it  was  got  up  for  the  purpose  of  making  an  examina- 
tion. The  pulse  was  "concentrated"  and  accelerated,  and  the  abdomen  somewhat 
distended.  Introducing  the  hand  into  the  vagina,  Gelle  found  the  os  uteri  contracted, 
and  thinking  that  the  non-dilatation  of  the  os  tincae  and  the  absence  of  labour  pains 
indicated  that  parturition  was  not  likely  to  occur  soon,  he  decided  to  wait  (eight  days 
had  already  elapsed),  though  it  was  noted  that  the  calf  was  dead.  Medical  treatment 
was  adopted,  but  on  the  12th  the  Cow  died  from  exhaustion. 

An  examination  revealed,  besides  somewhat  intense  peritonitis,  a  foetus  in  the  right 
horn  of  the  uterus.  The  body  of  that  organ  was  engaged  in  an  abnormal  opening  in 
the  m^ntery  belonmng  to  the  small  intestine  ;  the  borders  of  the  tear  were  rounded 
and  thickened,  and  nbrous  in  appearance,  and  the  opening  itself  was  five  or  six  inches 
in  diameter ;  it  stransnlated  the  body  of  the  uterus  about  seven  or  eight  inches  in 
front  of  the  cervix.  Behind  the  strangulation  the  organ  was  thickened  and  swollen  ; 
and  immediately  in  front  of  it,  there  was  a  vast  ecchymosis.  The  foetus  had  its  head 
tamed  back  on  the  right  side  of  the  neck.;  the  two  front  limbs  being  carried  forwards 
and  crossing  each  other.  The  macerated  condition  of  the  foetus  and  the  facility  with 
which  its  hair  could  be  removed  from  its  skin,  proved  that  it  had  been  dead  for  some 
tjme.    The  membranes  and  liquor  amnii  exhaled  a  very  foetid  odour. 

It  was  the  strangulation  of  the  body  of  the  uterus  through  this  rent  in  the  mesen- 
tery, which  renderad  birth  impossible. 

3.  Bainard  (Op.  dL  voL  i.  p.  456)  describes  the  case  of  a  Cow  seven  or  eight  years 
old,  extremely  emaciated,  and  having  a  hernia  in  the  right  flank.  Before  he  saw  it, 
the  animal  had  been  for  some  hours  in  labour,  and  the  *'  waters"  had  escaped  after 
attempts  at  delivery  by  a  quack.  It  was  lying,  and  continually  straining  in  the 
ipost  violent  manner.  An  examination  proved  the  os  to  be  so  contracted  that  the 
tingers  could  scarcely  be  passed  into  it,  and  it  was  necessary  to  have  recourse  to  in- 
cision  before  the  hand  could  be  admitted.  The  foetus  was  alive,  but  evidently  very 
weak ;  one  of  the  fore  limbs  presented,  the  other  was  bent  backwards,  and  the  head 
was  curved  downwards  in  front  of  the  pubis.  These  parts  were  put  right,  the  crea- 
ture being  in  the  dorso-lumbar  position.  Cords  were  attached  to  them,  and  traction 
made  when  the  mother  strained.  But  no  progress  could  be  made,  and  at  last  the  Cow 
emitted  some  plaintive  moans,  ground  its  teeth,  its  breathing  became  hurried,  the 
body  was  covered  with  a  cold  perspiration,  the  eye  dull,  and  the  labour  pains  suddenly 
ceasing,  the  poor  beast  died  in  a  few  seconds. 

Examining  the  body,  it  was  observed  that  the  hernial  tumour  at  the  flank,  and 
constituted  by  the  omentom  which  adhered  at  this  point,  sent  off  a  thick  inelastic 
iibrons  cord,  which  passed  over  the  upper  face  of  the  uterus,  compressing  that  organ, 
and  preventing  ita  dilating. 

Ratnard  also  states  that  he  knew  of  another  case  of  this  description,  in  which  a  kind 
of  cord  encircled  the  uterus ;  it  was  thick,  very  resisting,  and  formed  at  the  expense 
of  the  lateral  ligaments  of  the  uterus.  The  calf  could  not  be  extracted,  and  the  Cow 
perished. 

4.  Cartwright  ( Veterinarian^  vol.  xxi.  p.  494)  was  called  to  attend  a  Cow  which  was 
reported  unwell.  The  owner  informed  lum  that  it  should  have  calved  some  months 
before,  and  that  at  that  time  it  showed  the  usual  signs  of  approaching  parturition  ; 
these,  however,  disappeared,  but  much  offensive  matter  subsequently  continued  to 
escape  from  the  vulva.  On  "  touching'  the  animal  for  the  calf,  an  inert  tumour  could 
ht  distingniahed,  and  a  rectal  exploration  could  not  detect  a  live  calf.    Examining  the 
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Cow/xrr  vaglnom,  the  hand  encountered  '*  a  lieamentory  band  close  to  the  oe  uteri, 
extending  from  the  upper  to  the  lower  side  of  Uie  vagina,  of  the  thickness  of  a  peonr 
cord."  **  It  was  quite  firm  in  its  texture,  and  on  pulling  at  it,  I  drew  the  vagina  back 
and  the  band  in  sight,  so  that  the  bystanders  coula  see  it :  I  divided  it. "  The  anunil 
was  affected  with  pleuro-pneumonia,  and  was  killed. 

*'  The  uterus  was  about  the  size  of  a  peck  measiure.  It  contained  a  quantity  of 
reddish-coloured  matter,  bones,  and  putrid  flesh.  The  matter  lay,  in  a  great  mearare, 
in  the  posterior  parts  of  the  horns.  The  posterior  parts  of  the  foetus  were  completely 
denuded  of  flesh,  and  lay  floating  in  the  matter.  The  ribs  were  also  bare.  The  con- 
tents of  the  abdomen  and  thorax  were  not  converted  entirely  into  matter.  The  head 
and  neck  were  the  least  denuded  of  flesh.  The  foetus  could  not  have  been  more  than 
&ve  or  six  months  old.  The  back  of  the  neck  lay  against  the  os  uteri,  which  was  per- 
fectly sound  and  contracted.  The  internal  surface  of  the  uterus  varied  in  colour,  and 
in  many  places  it  looked  as  if  it  had  been  torn  or  bruised  ;  but,  taking  everything 
into  consideration,  it  was  remarkably  healthy,  if  we  estimate  thepressure  it  most 
have  received,  and  also  its  contact  with  so  much  purulent  matter.  The  contents  wen 
not  at  all  offensive  in  smell.  The  va^a  was  next  laid  open  :  it  was  healthy.  The 
band  or  ligament  spoken  of  took  its  rise  from  folds  of  apparently  glandular  structares 
of  the  vagina,  near  to  the  os  uteri,  and  was  inserted  into  the  oppooite  aide  of  the  varioa. 
It  was  of  the  thickness  of  a  penny  cord,  of  a  fibrous  texture,  whitish  colour,  and  about 
three  inches  long." 

5.  The  same  authority  (IbiiL  vol.  xxii.  p.  395)  met  with  a  similar  case  in  a  Mare 
which  had  gone  its  full  period  of  pregnancy.  A  person  who  first  assisted  it  found  the 
head  and  only  one  forc-Ieg  of  the  foetus  presenting  ;  the  animal  was  straining  violently, 
and  had  forced  out  nearly  half  a  yard  of  the  rectum,  which  could  not  be  returned. 
The  other  fore- leg  was  discovered  to  be  over  the  neck  of  the  foetus.  By  pushing  back 
the  body,  this  leg  was  put  right,  and  then  a  small  foal  was  extracted  without  diffi- 
culfcy.  The  prolapsed  rectum  was  now  reduced.  After  this  the  Mare  was  very  ill 
and  uneasy,  and  died  in  about  thirty-six  hours.  On  an  autopsy  beins  made,  it  wa» 
observed  that  the  mesentery  was  torn  away  from  the  rectum  for  at  least  a  yard  in 
extent.  On  laying  open  the  vagina  and  uterus^  a  strong  band,  the  thickness  of  one's 
little  finger,  and  about  a  foot  in  length,  was  found  stretching  across  the  former,  about 
six  inches  from  the  os  uteri.  Cartwright  had  no  doubt  that  at  the  time  of  partaritios 
the  non-presented  fore-leg  of  the  foal  was  retained  by  this  band,  and  this  led  to  the 
protracted  parturition  and  rupture  of  the  mesentery. 

6.  This  authority  found  an  analogous  cause  of  dystokia  in  a  Sow  which  could  not 
bring  forth  its  whole  litter.  It  had  delivered  itself  of  several  and  then  stopped, 
though  the  strainingwas  continuous.  One  pig  was  extracted  with  much  difficolty, 
but  in  fragments.  The  animal  was  killed,  and  about  five  inches  from  the  entrance  to 
the  vagina  there  were  two  distinct  passages  formed  by  a  strong  band  or  septum,  whi<^ 
was,  to  all  appearance,  muscular  in  structure,  though  covered  with  mucous  mem- 
brane ;  it  was  attached  to  the  upper  and  lower  part  of  the  vagina,  though  inclined  a 
little  to  one  side  ;  the  attachment  was  about  tluree  inches  long,  and  the  vagina  was 
divided  into  two  distinct  cavities  for  about  seven  inches  of  its  lensth. 

7.  The  same  excellent  authority  describes  another  case  {EtMUmrgh  VeUrtMTf 
Btn^iew,  vol.  ii.  p.  285)  in  which  there  was  a  vertical  band  across  the  os  uteri  thai 
prevented  birth.     This  was  divided,  parturition  took  place,  and  the  animal  did  well 

8.  Goubaux  {Recueil  de  MSd.  V^^inaire,  1873-74,  Archives  V^Uritu^rey  November, 
1876,  p.  562)  has  drawn  particular  attention  to  the  existence  of  these  bands  as  a  cause 
of  dystokia  in  the  domestic  animals,  but  particularly  in  the  Mare  and  Cow.  He  re- 
fers more  especially  to  the  two  folloMdng  instances :  Rolland,  in  187^  attended  a 
Cow,  a  primipara,  in  which  there  was  a  vertical  septum,  three  centimetres  wide  in 
the  middle,  between  the  vulva  and  vagina :  this  prevented  birtii^  and  the  Cowcalreil 
when  the  band  was  incised  ;  the  specimen  is  now  in  the  Museum  of  the  Alfort  School 
In  May,  1867,  Colme  was  called  to  assist  a  three  years  old  Heifer  which  could  not 
calve ;  the  two  fore-limbs  of  the  foetus  only  presented.  An  exploration  discoTered  * 
fibrous  band,  three  centimetres  broad,  its  extremities  attached  horizontally  to  each 
side  of  the  cervix  uteri,  the  os  being  perfectly  dilated ;  it  divided  the  latter  into  two 
openinffs,  through  each  of  which  one  of  the  foetal  limbs  had  passed.  The  band  was 
divided,  scarcely  any  hsemorrhage  resulted,  and  birth  took  place  in  the  ordinary  way, 
and  without  any  troublesome  consequences. 

Goubaux  also  gives  some  interesting  details  of  a  post-mortem  examination  of  a  Cow 
which  had  a  similar  band  immediately  behind  the  cervix,  and  sums  up  as  follow* : 
Some  of  these  bands  are  situated  between  the  vulva  and  vagina,  and  are  vertical ; 
others  are  placed  at  the  bottom  of  the  vagina,  close  to  the  cervix,  and  may  be  verti- 
cal and  horizontal ;  they  are  very  strong  and  resisting.     They  may  not  constitute  an 
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obstacle  to  copulation,  whatever  their  Bituation,  but  thej  may  prove  an  obstacle  to 
partarition  ;  their  division  does  not  occasion  haemorrhage  or  any  serious  result,  and 
this  operation  allows  parturition  to  take  place  in  the  usual  manner. 

It  may  be  that  some  of  these  bands  are  nothing  more  than  the  hymen,  alluded  to 
below. 

With  regard  to  the  treatment  of  these  cases,  but  little  can  be  said.  When 
the  bands  are  in  the  vagina,  their  division  is  the  principal  object,  after  which, 
if  no  other  obstacle  is  present,  delivery  can  take  place.  When,  however,  the 
uterus  is  constricted  by  an  external  abdominal  band — though  this  condition 
will  be  difficult  to  diagnose — then  no  course  can  promise  anything  like  a 
successful  result  except  the  Csesarean  section. 

Persistent  Hymex. 

At  page  29,  we  have  described  a  wide  duplicature  of  the  lining  mem- 
brane of  the  vagina,  which  covers  the  meatus  urinarius,  and  which  looks 
like,  while  it  acts  as,  a  valve  (valtmla  vaginm)  to  that  opening.  This  mem- 
brane, which  stretches  across  the  passage  and  separates  the  vulvular  from  the 
vaginal  canal,  is  the  analogue  of  the  hymen  of  woman ;  and,  as  in  her,  it 
may  persist  after  the  impregnation  of  primipara) — having  escaped  rupture 
during  coitus — and  becoming  abnormally  rigid,  may  prove  an  impediment 
to  birth  in  some  instances — though  it  must  be  confessed  they  appear  to  be 
exceedingly  rare. 

This  cause  of  dystokia  should  be  very  much  less  frequently  met  with  in 
the  equine  and  asinine  species  than  other  of  the  domesticated  animals,  in 
consequence  of  the  size  and  conformation  of  the  male  organ  of  copulation, 
from  which  the  membranous  vaginal  partition  can  scarcely  escape  rupture, 
when  it  is  present,  which  is  only  occasionally.*  With  the  bovine,  caprine, 
ovine,  and  porcine  species,  however,  the  case  is  different ;  as  the  penis,  from 
its  volume  and  shape,  is  far  less  likely  to  lacerate  the  hymen  ;  and  it  is  in 
the  bovine  species  alone  that  the  persistence  of  the  latter  at  parturition  has 
been  found — ^at  least  so  far  as  published  observations  show ;  and  in  all  the 
instances  the  animals  have  been  young  and  primiparse. 

It  is  just  possible  that  in  many  animals  of  these  species,  the  hymen  may 
be  more  or  less  intact  until  parturition  sets  in,  when  the  foetus,  in  its  passage 
through  the  vagina,  ruptures  and  effaces  it  without  much  delay  resulting,  or 
other  cause  which  might  attract  attention. 

Eut  in  others — few  though  they  be — the  membrane  would  appear  to  offer 
a  lather  serious  amount  of  resistance  to  the  expulsion  of  the  young  creature, 
and  demand  the  services  of  the  obstetrist. 

The  cases  recorded  are  exceedingly  few,  and  none  are  to  be  found  in 
English  Veterinary  literature. 

*  The  hymen  appears  to  be  only  exceptionally  present  in  the  Mare,  though  it  is  an  error  to 
assume  that  it  is  always  absent  Not  only  is  it  sometimes  to  be  found,  and  occasionally  of 
large  saxe  and  extraordinary  tenacity,  but  it  may  eren  become  a  source  of  trouble  in  unimpre^- 
nated  Mores.  Of  this  we  hare  an  example  by  Mr.  Thomson,  of  Beith  {Veterinarian,  vol.  vii., 
p.  147).  That  Veterinarian  was  called  to  see  a  young  Mare,  said  to  hare  inversion  of  the 
bladder.  On  his  orriTal,  he  saw  protruding  from  the  vulva  a  membranous  sac  containing  about  a 
quart  of  fluid  in  its  cavity.  An  examination  proved  the  sac  to  be  a  simple  membrane,  ex- 
tremely vascular  and  much  inflamed.  It  was  easily  pushed  back  into  the  vaginal  cavity,  where 
it  was  found  to  be  attached  to  the  posterior  part  of  the  urethra  and  all  around  the  vaginal 
eanal,  so  that  tho  passage  to  the  os  uteri  w^os  completely  obstructed  ;  the  membrane  could  not 
be  pushed  so  for  forwani  as  the  cervix.  On  removing  the  hand,  it  again  protruded  whenever 
the  More  made  an  effort. 

In  another  instance — a  year  and  a  half  old  Filly — Mr.  Thomson  observed  an  intact  hymen, 
but  there  was  a  small  opening  in  it,  immediately  l^hind  the  urethrr. 

23—2 
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1.  On  March  28,  1863,  Mignon  {RecwU  de  Mid.  VitSrinaire,  1863,  p.  767) 
attended  a  two  and  a  half  years  old  Cow  in  an  advanced  stage  of  pregnancy,  ud 
which  exhibited  all  the  signs  of  approaching  delivery,  with  the  exception  of  the 
labour  pains,  which  were  not  yet  manifested.  They  however  appeared  on  Apiil  lit, 
and  continued  for  about  6fteen  nours,  bat  without  any  pro^^ress  being  made  towtrds 
birth.  On  the  2nd,  Mignon  endeavoured,  by  abdominal  taxis,  to  assure  himself  if  the 
ciJf  was  still  alive,  but  this  failing  he  had  recourse  to  vaginal  exploration,  when,  to 
his  surprise,  his  fingers  met  an  obstacle  almost  at  the  vulvular  orifice.  He  wss  soon 
convinced  that  this  obstacle  was  nothing  more  than  a  wide  band — a  real  dnplicatun 
of  the  mucous  membrane — placed  at  the  entrance  to  the  vagina,  which  it  incompletely 
closed  as  a  vertical  septum,  being  attached  by  its  extremities  to  the  walls  of  the  eauL 
This  vaginal  band — a  veritable  hymen — was  flattened  on  both  sides,  wider  at  the  ends 
than  in  the  middle,  and  had  curved  borders  ;  it  measured  two  and  a  third  inches  in 
length,  three  quarters  of  an  inch  in  depth  at  its  extremities,  but  only  about  one-thiid 
inch  at  its  central  portion.  The  calibre  of  the  vagina  was  considerably  diminished  by 
this  band ;  the  caniEd  had  two  orifices — an  inferior  and  a  superior,  and  neaily  of  equil 
dimensions  ;  three  fingers  could  scarcely  be  passed  into  eitlier  of  them. 

This  obstacle  to  birth  having  been  recognised,  the  necessity  for  removing  it  by 
incision  was  apparent.  It  was  divided  in  the  middle  by  a  bistoury,  and  the  con- 
stricted vagina  then  became  widely  dilated,  when  a  well-formed  living  Calf  was  soon 
produced. 

2.  Hermann,  a  Swiss  Veterinary  Surgeon  [Jmirnal  de  Med.  V^^rinaire  de  Lfw^ 
1851,  p.  73),  met  with  a  similar  case  in  1849.  In  a  quey,  he  found  a  thick  resisting 
membrane  in  the  vagina,  which  offered  an  obstacle  to  parturition,  and  which  par- 
titioned that  canal  into  twoportions.     When  incised,  delivery  took  place. 

3.  Hamm  [Magazin/ur  lUierheUkunde,  1842,  p.  185)  attended  a  Cow  which  hadgrae 
nine  days  beyond  its  time  for  calving,  when  it  commenced  to  show  symptoms  of  that 
act.  With  the  early  labour  pains,  there  appeared  at  the  vulva  a  round  tumour  as 
large  as  a  man's  head,  and  which  appeared  to  be  covered  by  the  vaginal  mucous  mem- 
brane. On  pressure,  this  tumour  nuctuated,  and  on  a  careful  examination  it  iras 
perceived  that  the  membrane  covering  the  tumour  was  the  h^en.  On  incising  tius, 
a  large  quantity  of  mucus,  which  had  collected  between  it  and  the  cervix  uteii, 
esca|^  The  os  was  contracted  at  this  time,  but  it  soon  dilated,  and  birth  oocorred 
without  any  trouble. 

4.  Vincenzo-Luatti  {Becueil  de  M4d.  Vethinaire,  1859)  alludes  to  a  Cow— a  primi- 
para,  and  three  years  old,  which,  otherwise  in  good  health,  was  affected  by  complete 
procidence  of  the  vagina.  On  examining  the  parts,  this  Veterinarian  found  a  white 
lig^amentous  band,  two  or  two  and  a  half  inches  wide,  and  the  third  of  an  inch  in 
thickness,  very  strong,  and  attached  above  and  below  to  the  walls  of  the  vagina,  so 
as  completely  to  occlude  the  canal — at  least  so  far  as  exploration  was  concerned. 
Both  surfaces  were  quite  free. 

Luatti  introduced  a  straight  probe-pointed  bistoury  as  high  as  ponible  between  the 
band  and  cervix,  and  at  a  single  cut  divided  the  former  to  near  its  inferior  insertion. 
Then  the  prolai>sed  va^na  was  reduced,  a  retaining  banda^^e  was  applied,  and  the 
labour  pains,  which  had  not  yet  shown  themselves,  were  waited  for.  In  six  or  eeren 
days,  Luatti  was  informed  that  the  Cow  had  calved,  and  that  it  and  the  ofibpring 
were  well. 

Treatm^. 

The  indications  for  treatment,  vhen  the  hymen  is  present  and  an  obstacle 
to  birth,  are  obvious  :  divide  it  at  once.  This  division  may  be  made  in  the 
middle  of  the  membrane,  and  does  not  demand  any  particular  care  or  soigical 
knowledge ;  though  it  is  well  to  make  a  close  examination  before  the  incision 
is  made,  in  order  to  avoid  making  a  mistake  should  the  membrane  appear  as 
a  tumour. 

Vaginal  and  Vulvular  Constriction  or  Atresia. 

Stenosis  and  Atresia  of  the  vulva  and  vagina  have  not  unfrequently  been 
recorded  as  either  delaying,  or  altogether  preventing,  parturition  in  animal) 
according  as  the  obstruction  is  incomplete  or  complete. 

This  condition  may  exist  previous  to  impregnation,  and  to  sucli  an  extent 
as  to  offer  no  obstacle  "whatever  to  that  act;  or  it  may  become  developed 
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in  the  interval  between  impregnation  and  parturition.  Of  coarse,  if  atresia 
is  complete  and  of  such  a  character  that  the  spermatic  particles  cannot  pass 
into  the  os  uteri,  impregnation  cannot  take  place,  and  the  animal  remains 
sterile. 

The  condition  may,  therefore,  be  congenital  or  acquired.  Incomplete  con- 
genital stenosis  of  these  passages  is  not  at  all  uncommon  in  young  animals, 
in  which  the  vulva  and  vagina  are  often  so  constricted  and  inelastic,  that 
daring  copulation  they  are  injured,  and  this  injury  tends  still  more  to  dimi- 
nish their  calibre  and  dilatability  during  pregnancy.  Congenital  stenosis  to 
a  very  abnormal  degree  may  sometimes  exist,  however,  without  any  appa- 
rent traumatic  influence. 

A  recent  case  of  this  description  is  recorded  by  Macgillivray  ( Veterinary  Jottmaly 
December,  1876).  Called  in  to  see  a  two-vear-old  Heifer  which  was  reported  to 
be  soffering  from  constipation  of  the  bowels, }  he  found  the  creature  very  uneasy, 
straining  every  few  minutes,  and  voiding  small  pallets  of  dnng.  The  urine  was  natural ; 
abdomen  hard  and  tense  ;  breathing  much  hurried  ;  pulse  75  beats  per  minute,  and 
temperature  104^  The  straining  being  a  suspicious  symptom,  inquiry  was  made  as  to 
whether  the  animal  had  been  put  to  the  bull,  but  the  reply  was  in  the  negative.  On 
separatiug  the  hbuB  vulvcBf  nothing  abnormal  could  be  detected ;  and  it  was  therefore 
concluded  that  obstruction  of  the  bowels  was  really  the  cause  of  illness.  Treatment 
was  adopted  accordingly.  During  five  days  there  was  no  alteration,  though  the 
bowels  had  acted  freely  ;  but  on  the  fifth  day,  on  attempting  to  explore  the  vaginal 
passage,  it  was  discovered  that  the  hand,  or  even  a  finger,  comd  not  be  got  beyond  the 
▼nlva.  Thinking  it  might  be  merely  an  extra  tightness  at  the  osium  vagina,  con- 
siderable force  was  used,  but  only  one  finger  could  be  made  to  penetrate  about  an  inch. 
No  vaginal  canal  existed,  and  its  walls  seemed  to  have  grown  firmly  together. 

The  Heifer  was  iiow  straining  so  violently,  as  to  leave  but  Uttle  doubt  that  irritation 
about  the  generative  organs  was  the  sole  cause  of  the  illness.  Continuing  patiently 
to  exert  steady  force,  two  fingers  were  finally  pushed  some  four  or  five  inches  through 
where  the  vagina  should  have  been,  when  there  all  at  once  escaped  a  dark-brown  fluid 
which  had  a  most  repulsive  odour.  This  fluid  came  away  in  variable  quantity  every 
time  the  creature  strained.  Next  day,  after  great  difficulty  and  laceration,  from 
vaha  to  utems,  the  os  of  the  latter  was  reached ;  the  operation  was  like  ^'forcine 
one's  hand  into  a  piece  of  raw  firm  muscular  tissue. "  "  The  os  uteri  was  fully  dilated, 
and  the  uterus  itself  had  seemingly  been  pretty  much  distended  by  the  imprisoned 
fluid." 

As  the  case  was  considered  hopeless,  and  the  animal  was  in  good  condition,  it  was 
killed.    An  examination  of  the  vagina  and  uterus  could  not  be  made. 

MacgilUvray  was  of  opinion  that  this  case  goes  to  prove  the  existence  of  a  men- 
strual discharge  in  the  brute  female,  analogous  to  that  in  the  human  female,  the 
symptoms  of  retention  being  somewhat  similar.  **  The  cestral  products — however 
many  times  the  Heifer  had  been  in  '  heat  * — had  evidently  never  found  exit  from  the 
uterus,  and  the  result  was  the  immense  collection  of  a  most  abominably-smelling  sero* 
sanguineous  fluid,  which  escaped  after  the  forcible  opening  up  of  tlie  hitherto  imper- 
rioos  vaginal  canaL" 

A  very  similar  case  is  recorded  by  West  ( Veterinary  J<ntmal,  February,  1877),  but 
in  this  instance  the  animal  recovered. 

Acquired  Stenosis  or  Atresia  is  generally  the  result  of  certain  diseases  or 
injuries^  such  as  inflammation,  suppuration  and  ulceration,  and  laceration, 
often  due  to  difficult  parturition.  These  may  lead  to  hypertrophy  and  den- 
sity of  the  tissues,  haid  resisting  cicatrices,  solid  adhesions,  or  partial  or  com- 
plete obliteration. 

Malposition  of  the  rulva  may  also  lead  to  atresia.  I  witnessed  a  case  of 
this  kind  in  an  Arab  Mare  of  high  pedigree  in  Syria.  The  vulva  was  partly 
Wow  the  ischial  arch. 

In  primiparse,  cases  of  abortion,  cases  in  which  birth  occurs  in  a  hur- 
ried manner,  as  well  as  when  the  water-bag  is  ruptured  too  soon,  or  in 
those  breech  presentations  in  which  the  hind  legs  are  bent  forward  and  only 
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the  hocks  offer — in  all  these  the  narrowness  of  the  vulva  and  vagina,  from 
lack  of  preparation,  is  often  an  obstacle  to  parturition,  their  tissues  being 
"  hard." 

But  with  patience  and  warm  emollient  injections,  as  well  as  carefol  and 
gradual  manual  dilatation,  this  obstacle  may  be  overcome.  When  birth  is 
taking  place  too  hurriedly,  Eainard  recommends  closing  the  animal's  nostrils 
and  opening  its  mouth,  pulling  out  its  tongue,  and  pressing  on  the  loins  to 
prevent  its  arching  the  back  and  straining.  It  is  very  rare  that  the  resis- 
tance is  serious,  and  in  the  great  majority  of  cases  birth  occurs  spontaneooslr, 
or  with  trifling  assistance. 

Some  authorities,  however,  have  met  with  instances  in  which  it  was  neces- 
sary to  dilate  the  vulvular  oiiflce  by  incision,  in  order  to  prevent  this  part 
being  lacerated,  and  to  spare  the  animal  pain  and  subsequent  deterioration. 

When  the  dystokia  isjdue  to  disease  or  a  traumatic  cause,  birth  is  more 
difiicult ;  and  this  difficulty  is  increased  as  the  pathological  alteration  is 
extensive. 

1.  In  the  Zeitschriftfur  TfUerheilkunde  und  ViehzucJU  (Band  7),  there  ia  the  descrip- 
tion of  a  case  in  which  the  wall  of  the  vagina  was  some  inches  thick,  and  the  diameter 
of  the  canal  only  one  and  a  half  inch.     This  was  the  result  of  disease. 

2.  Leconte  (Mim.  de  la  SocUte  de  MSd,  V4i&rinaire,  vol.  v.  p,  185)  has  famished 
OS  with  a  very  interesting  case  of  this  description. 

He  attended  a  Mare  in  parturition,  which  had  previously,  and  while  at  paatme, 
received  an  injury  from  the  horn  of  a  Cow  ;  this  injury  was  inflicted  in  the  region  d 
the  perinseum,  and  the  vulva  had  been  torn  as  far  as  the  recto-vaginal  septum.  The 
cicatrices,  still  visible,  proved  that  the  laceration  had  been  very  extensive,  and  the 
vulva  was  so  deformed  and  contracted  that  the  hand  could  scarcely  be  passed  into  it 
The  vagina,  cervix  uteri,  etc,  appeared  to  be  all  right. 

The  Mare  was  making  frequent  parturient  efforts  ;  the  liquor  anmii  had  eicaped-- 
it  was  not  known  how  long  before  ;  and  the  foetus  soon  presented  itself  in  a  gpoapod- 
tion  at  the  vulvular  orifice,  the  head  resting  on  the  two  fore  limbs.  At  this  part, 
however,  the  fcetus  met  with  serious  resistance  to  its  outward  progress.  Ntturs 
might  have  surmounted  this  obstacle,  perhaps,  and  birth  might  consequently  hive 
taken  place  without  assistance,  but  there  must  have  occurred  considerable  lacen- 
tions. 

Leconte,  therefore,  preferred  facilitating  the  exit  of  the  young  creature  by  operatiDg 
as  in  vaffinal  hysterotomy.  He  made  two  lateral  incisions — one  above  the  otner— on 
each  side  of  the  vulva,  about  an  inch  and  a  half  apart,  and  about  an  inch  in 
length :  these  incisions  allowed  sufficient  space  for  birth  to  take  place.  Partiurition 
was  completed  without  an  accident,  and  the  incisions,  treated  as  simple  woimds, 
dcatrised  in  a  few  days. 

The  treatment  of  stenosis  of  the  vulva  and  vagina  must  be,  of  course,  snr- 
gical,  and  will  vary  according  to  the  cause  producing  the  constriction.  Bat 
it  will  chiefly  consist  in  incisions  carried  to  a  depth  and  extent  commeDSorate 
with  the  exigencies  of  each  case,  and  modified  according  to  the  anatomy  of 
the  part  which  fonns  the  seat  of  stricture.  It  will  be  found  that  lateral  in- 
cisions are,  when  they  can  possibly  be  practised,  preferable  to  those  nude 
either  superiorly  or  inferiorly,  as  they  are  less  likely  to  be  followed  by  incon- 
venient alterations  and  un&vourable  consequences ;  while,  with  regard  to 
the  vulva,  the  textures  at  the  sides  of  that  orifice  have  more  vitality,  and 
therefore  cicatrise  more  rapidly,  than  at  the  superior  commissure. 
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Though  the  obstacles  to  parturition  oflfered  by  the  maternal  organs  are 
fiomewhat  considerable  in  number,  yet  it  is  found  in  practice  that  those  due 
to  the  foetus  are  far  more  frequently  met  with,  and  are  much  more  numerous; 
though  all  of  them  may  not  constitute  real  or  serious  obstacles,  some  being 
easily  removed  or  overcome,  when  birth  takes  place  without  any  difficulty. 

The  obstacles  which  the  foDtus  may  offer  to  birth  are,  for  convenience  of 
study,  divided  into  two  natural  groups,  according  as  they  re'sult*  from  some 
physical  condition  of  the  young  creature  itself,  or  from  the  more  or  less  irre- 
gular manner  in  which  it  is  presented  at  the  pelvic  inlet.  Each  of  these 
groups,  again,  it  is  heedless  to  add,  embraces  a  certain  number  of  varieties  of 
obstacles  ;  but  though  grouped  and  classified  in  this  way,  we  must  remember 
that  difficult  parturition  due  to  the  foetus  may  not  be  owing  exclusively  to 
any  one  of  these  obstacles  in  every  case,  but  in  some  instances  may  result 
from  a  combination  of  two  or  more  of  them. 

But  this  combination  does  not  preclude  us  from  studying  them  separately ; 
indeed,  their  separate  consideration  is  absolutely  necessary,  as  it  is  only  by 
analysing  them  that  we  can  realise  their  influence  in  hindering  birth,  either 
when  alone  or  combined. 

As  will  be  seen  from  the  following  synoptic  table,  these  obstacles  are  very 
numerous  and  varied,  and  require  careful  consideration  from  the  obstetnst : 
opening,  as  they  do,  a  wide  field  for  investigation  and  reflection,  as  well  as 
practical  deduction. 

The  two  groups  referred  to  consist  (1)  of  the  obstacles  independent  of  pre- 
sentations and  positions,  and  (2)  of  the  malpresentations  and  positions  of 
the  foetus,  and  the  difficulties  resulting  from  them. 

Synoptic  Table  of  Fcetal  Dystokia. 

Excess  in  Volume  of  Hit  Fatus, 
Ayiomaiies  in,  and  Diseases  of  the  Fcetal  Membraneff, 
Abnormal  Quantity  of  PUicental  Fluid. 
AnomaUes  in  the  Umbilical  Cord. 

^  Hydrocephalus. 

Ascites,  Anasarca,  and  Hydrothoraz. 

Emphysema. 

Polysarcia. 

Contractions. 
^Tumours. 


Independent 
of  the  Pre- 
sentatioDB. 


o 


Diseases 


...\ 


Resulting 
from    the 
Presenta- 
tiona. 


Death. 

Monstrosities, 

MuUiparity. 

Incompletely  Extended. 
Crossed  on  the  Neck. 
Limbs     ...  1  Flexed  at  the  Knees. 
Completely  Retained. 

^^•^ru. Head  and   (|«^*Doj^^,  and  B^kwards. 

neck    ...  I^g^^j.  Upwards  and  Backwards. 
Hind  Qnar-  \  Forced  Abduction  of  the  Limbs, 
ters      ...  )  Croup  Bent  Under  the  Body. 
(  Lumbo-pubic  and  Lumbo-iliac  Positions. 
Posterior    ...    Li^b,  J  Flexed  at  the  Hoclw. 

(  """~  {  Completely  retained. 

^  r  Dorso-lombar. 

I  TransvtTK . . .  |  stemo-aMominal. 
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GROITP  I. 

OBSTACLES  INDEPENDENT  OF  PRESENTATIONS  AND  POSITIONS: 

In  this  group,  the  maternal  organs  of  generation  and  those  parts  imme* 
diately  concerned  in  parturition  may  be  perfectly  healthy,  and  the  fcett© 
itself  may  be  in  a  favourable  position  for  expulsion ;  yet  birth  is  either  pro- 
tracted, or  rendered  impossible  without  assistance,  because  of  the  excesaye 
volume  of  the  foetus,  anomalies  in  or  diseases  of  its  enveloping  membianed, 
an  abnormal  quantity  of  placental  fluid,  anomalies  in  the  umbilical  coid, 
or  from  disease  or  malformation  of  the  young  creature,  or  a  plurality  of 
foetuses  in  animals  ordinarily  uniparous. 


CHAPTEIi    L 

Szcess  in  Volume  of  the  Foatus. 

Excess  in  volume  of  the  foetus,  due  to  normal  or  abnormal  development 
of  cither  the  whole  or  only  a  part  of  its  body,  is  far  from  constituting  an 
unfrequent  cause  of  dystokia  in  the  domesticated  animals  i  rendering  spon- 
taneous birth  more  or  less  difficult  or  altogether  impossible,  notwithstanding 
the  healthy  condition  of  the  maternal  oigans,  and  the  regularity  and  cneigj 
of  the  uterine  contractions. 

Causes.  ] 

Several  causes  may  be  in  operation  to  lead  to  excessive  developmect  of 
the  foetus — either  wholly  or  partially.  Among  these  we  may  cite  the  follow- 
ing as  the  principal  : 

Prolonged  Gestation. — It  has  been  shown  that  the  foetus  may  be  retained 
without  injury  for  several  weeks  beyond  the  period  usually  allotted  for  its 
expulsion,  and  there  can  be  little  doubt  that  during  this  interval  its  develop- 
ment is  continued.  This  extra-development  being  unprovided  for  in  the 
dimensions  of  the  genital  passages  of  the  mother,  leads  of  course  to  pio- 
tracted  or  difficult  parturition. 

There  are  instances  recorded  of  the  foetus  of  the  Cow  and  Mare  weir- 
ing 117,  165,  and  189  pounds.  It  may,  therefore,  be  readily  underetood 
that  the  greatly  exaggerated  volume  which  this  weight  represents,  must 
meet  with  much  resistance  in  passing  through  a  canal  which,  in  oidinazy 
circumstances,  gives  exit  to  a  foetus  weighing  from  56  to  80  pounds. 

Instances  of  this  exa^erated  development,  through  prolonged  retention,  are  fir 
from  uncommon.     We  will  therefore  only  give  one  example. 

A  correspondent  in  the  Veterinarian  (voL  ix.  p.  453)  was  called  to  see  a  Heifer, 
three  years  old,  and  which  was  supposed  to  be  long  beyond  its  time  for  calnng.  Qn^ 
examining  it,  the  os  uteri  was  found  to  be  closed,  so  that  the  hand  could  not  be  in- 
troduced into  the  organ,  thoueh  the  foetus  oould  be  felt.  It  seemed  to  beBoenormoos 
in  size  that  he  had  no  hope  ox  extracting  it.  An  examination  per  rectum  confirmed 
the  susnicion  that  the  caJf  was  larger  than  the  passage  would  admit.  The  animal 
was  killed,  %nd  the  autopsy  verified  the  opinion  as  to  the  impossibility  of  delivery 
taking  place. 

Seduced  Number  of  Faluses. — ^With  multiparous  animals^  when  the  number 
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of  foetuses  is  smaller  than  usual — as  with  the  Bitch  which  has  only  one  or 
two,  instead  of  five  or  six — the  excess  of  nutriment  they  receive  increases 
their  bulk  to  an  abnormal  degree ;  and  as  almost  every  breeder  of  dogs 
knows,  this  often  leads  to  serious  results  in  parturition. 

Di^oportion  in  Size  Between  the  Male  and  Female. — ^There  can  be  no  doubt 
that  a  disproportion  in  size  between  the  male  and  female,  in  many  instances, 
exerts  a  marked  infiuence  in  this  direction.  More  especially  is  this  the  case 
in  crossing  with  different  breeds^  or  in  attempting  to  breed  from  too  young 
females. 

Delorme,  quoted  by  Eainard  (vol.  i.  p.  474),  says  that  he  has  known  a 
certain  number  of  Camargue  Ewes  die  every  year  through  non-delivery,  they 
having  been  put  to  Dishley  Rams,  which  were  much  lirger  than  the  native 
Sheep. 

The  case  of  small  Bitches  crossed  by  large  dogs  is  familiar  to  all  dog- 
breeders.  There  appears,  indeed,  to  be  a  natural  tendency  in  some  small- 
sized  Bitches  to  seek  intercourse  with  dogs  much  larger  than  them- 
eelres,  and  this  preference  not  unfrequently  leads  to  fatal  consequences  in 
parturition. 

But  in  many  instances  dystokia  ia  due  to  exaggerated  development  of  some 
particular  region  of  the  foetus,  and  more  especially  of  the  head — ^a  peculiarity 
derived  from  crossing,  or  breeding  &om  a  male  possessing  this  character.  In- 
deed, some  authorities  deny  that  crossing  small  female  animals  with  males 
which  are  generally  larger,  is  likely  to  prove  a  source  of  difficult  parturition, 
provided  there  is  nothing  unusual  in  the  proportion  of  any  region  of  the 
latter.  It  is  pointed  out  that,  in  the  human  species,  small  women  are  very 
often  married  to  very  large  men,  and  yet  their  accouchements  are  more  or  less 
easy.  It  has  also  been  remarked  that  Melingid,  in  order  to  form  the  breed 
of  Sheep  known  in  France  as  the  ra^  de  la  Chamioise,  coupled  the  small 
herrichonne  Sheep  with  the  great  ^New  Kent  Rams  ;  and  yet  in  two  thousand 
births  only  one  was  difficult. 

A  German  veterinarian  surgeon,  l^athusius,  mentioned  by  Rueff  and  Bau- 
meister,  asserts  that  in  the  cross  between  the  small  Merino  Sheep  with  the 
huge  English  Rams,  he  has  observed  fewer  difficult  births  than  in  flocks  com- 
posed solely  of  Merinos.  And  Saint-Cyr  states  that  he  has  often  seen  little 
"Bressanne"  Mares  which  were  put  to  big  Percheron  or  Anglo-lforman 
StalhoDS,  foal  without  difficulty  at  the  ordinary  period.  We  might  also 
adduce  the  small  female  Ass  coupled  with  the  Horse-Stallion,  and  which 
rarely  suffers  during  birth.  Abortion  or  premature  birth  may  be  more  fre- 
quently the  consequence  of  such  ''  mesalliances.*' 

Though  certain  facts  could  be  opposed  to  the  above  conclusions,  yet  it 
must  be  admitted  that  the  uniformly  exaggerated  development  of  the  foetus 
is  not  a  very  common  cause  of  dystokia,  and  is,  as  a  rule,  only  so  when  the 
pelvis  of  the  female  is  smaller  than  usual.  So  that  we  must  look  rather  to 
special  conformation  than  exaggerated  development.  And  so  far  as  confor- 
mation is  concerned,  we  find  that  excessive  development  of  the  croup,  chest, 
or  head  have  the  principal  influence. 

With  regard  to  the  htad^  it  is  indisputable  that  of  the  three  regions  this 
most  frequently  proves  an  obstacle  to  parturition.  In  the  Bitch  this  is  more 
particularly  remarked.     But  it  is  also  noted  in  other  animals. 

Price,  in  his  book  on  Sheep,  mentions  that  a  grazier  in  Appledore  employed 
Leicester  Rams  for  several  years,  and  obtained  a  breed  with  very  small  heads 
and  '<  kindly  disposition  /'  but  he  did  not  approve  of  them,  because  they 
were  not  sufficiently  laige,  and  did  not  fetch  a  good  price  in  the  market.  He 
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therefore,  in  the  summer  of  1804,  hired  some  lar;cre  Kentish  Earns,  in  order 
to  give  size  to  his  flock.  In  the  following  lamhing  season,  he  lost  twelve 
Ewes,  from  the  immense  size  of  the  lamhs'  heads,  and  he  was  ohliged  to 
*'  draw"  (extract  artificially)  nearly  all  his  Ewe  lamhs.  In  1806,  he  had  the 
same  difficulty,  and  lost  nine  Ewes,  in  a  flock  of  two  hundred  and  fifty,  from 
this  cause. 

Mr.  Cart  Wright  (Whitchurch)  casually  states  that  he  has  frequently  known 
of  some  bulls  "  getting  calves  with  very  large  heads,  and  causing  great  diffi- 
culty in  calving ;  and  the  owners,  finding  what  trouble  there  was  at  calving- 
time,  and  the  danger  of  losing  their  Cows,  have  sold  them,  and  obtained 
others  whose  breed  had  not  this  objection." 

Eueff  and  Baumeister  (Op,  cit.  p.  247),  in  alluding  to  this  subject,  remark 
that  in  the  bovine  species  it  is  nearly  always  the  head  which  forms  the  chief 
obstacle  to  birth ;  and  they  refer  for  proof  of  this  statement  to  the  small 
native  Cows  of  Wurtemberg,  which,  when  crossed  by  the  Original  Simmen- 
thalem  Bull,  have  often  difficult  labour,  as  the  latter  breed  has  often  a  large 
head. 

And  Schaack  writes  to  Saint-Cyr,  stating  that  for  thirty  years  the  Cows 
in  the  district  of  Lyons  were  all  put  to  a  Ball  remarkable  for  its  massive 
firamework.  The  head  especially  was  very  developed,  and  as  the  animal 
transmitted  this  conformation  to  nearly  the  whole  of  its  progeny,  the  size  of 
the  head  of  the  foetus  very  often  rendered  partarition  difficult. 

Breeding  from  immature  undeveloped  animals  is  almost  certain  to  produce 
laborious  births ;  and  the  reason  for  this  is  not  difficult  to  find  :  the  genital 
•canal,  and  particularly  the  pelvis,  is  not  sufficiently  developed  for  the  passage 
of  the  foetus.  A  very  striking  instance  of  this,  as  well  as  of  very  remarkable 
precocity  in  the  bovine  species,  is  given  by  Mr.  Barker  (Veterinary  Jowmal, 
^November,  1876).     We  will  give  the  case  in  his  own  words  : 

**  On  the  14th  of  May,  I  waa  requested  by  the  bailiff  of  GreenskillB  Farm,  to  goaod 
jisaist  or  deliver  a  young  Cow  of  a  calf,  thia  Cow  being  the  property  of  J.  T- 
Wharton,  Esq. 

*'  On  arrived,  I  found  the  smallest  animal  to  be  a  mother  that  ever  I  witnessed  or 
heard  of.  This  creature,  a  black-polled  Scot,  nine  days  short  of  one  year  old,  bad 
made  perfect  preparation  for  parturition,  and  there  was  one  fore-foot  of  the  foetus  pro- 
jecting about  two  inches  from  the  vulva. 

"  Oji  inquiry,  the  bailiff  told  me  that  she  had  been  accidentally  '  bulled '  when  she 
was  ten  weeks  and  five  days  old,  while  suckins  her  mother  ;  the  Bull  of  the  umt 
hreed  going  with  the  herd  of  Cows,  the  calves  of  which  were  all  allowed  to  suck  their 
mothers  so  long  as  they  ohose. 

"  The  above  statement  to  many  may  seem  incredible,  as  it  did  to  a  neighbouring  eye- 
witness, who  was  asked  to  ^ve  a  little  assistance  in  pulling  the  calf  awav  ;  for  althoagli 
he  saw  the  calf's  foot  projecting,  he  remarked  that  he  could  hardly  believe  lus  own 
eyes,  and  asked  me  if  I  did  not  think  that  the  Bull  (the  father  of  the  mother)  hid 
got  two  calves  at  once,  one  within  the  other — as  the  mother  was  only  a  calf  herself. 

"  On  CTamining  her,  I  found  the  other  fore-foot  and  head  back  in  the  uterus,  and 
the  calf  dead.  I  therefore  corded  the  projecting  foot  and  thrust  it  back,  and,  vitli 
difiSculty,  corded  the  other  foot  and  brought  it  forward  as  far  as  1  could ;  then  1  re- 
turned both  feet  and  corded  the  lower  jaw.  After  manipulating  a  short  time,  I  soc- 
ceeded  in  getting  both  fore-legs  and  head  straight,  when  I  met  with  a  great  obftscle 
— ^vlz.,  the  pelvic  orifice  being  by  far  too  small  to  admit  the  legs  and  head  together, 
one  leg  filling  the  vaginal  canal  almost  completely.  I  at  once  allowed  the  head  snd 
one  leg  to  fall  back,  and  introduced  an  embryotomy  knife,  with  which  I  skinned  the 
leg,  and  divided  it  from  the  trunk  with  the  scapula.  I  then  brought  the  next  one, 
-and  divided  it  in  the  same  wav,  except  having  to  leave  the  scapula,  owing  to  so  httle 
room  to  work  in ;  and  the  calf  having  only  died  about  an  hour  before*  Sie  moselei, 
etc.,  were  very  strong  and  difficult  to  sever  without  using  very  ^reat  traction.  After 
the  above  reduction,  I  again  corded  the  lower  jaw,  which  had  sfipped,  and  essayed  to 
liring  the  head  forward ;  but  this  I  found  could  only  be  done  as  tar  as  the  eyefaioin, 
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the  entrance  into  the  bony  canal  of  the  mother's  pelvis  refusing  admission  of  the  bnlky 
parts  of  the  foetus's  head.  But  after  manipulating  the  head,  and  using  gentle  traction, 
I  succeeded  in  getting  the  whole  of  it  into  the  passage,  and  ordered  the  men  to  pull 
simultaneously  with  her  throes.  The  pelvic  brim  and  inferior  surface  of  the  vertebrae 
here  again  refused  egress  to  the  sternum  and  anterior  dorsal  vertebrae  of  the  calf  ;  and 
very  strong  but  steady  force  was  employed  to  move  the  foetus,  but  this  failed.  I 
therefore  inuide  an  incision  through  the  skin  in  the  calf's  throat,  and  subdermically  cut 
a  hand- way  into  the  thoracic  cavity,  which  I  emptied  of  its  contents.  We  then  con- 
tinued traction  during  her  throes,  and,  as  with  the  head,  the  most  bulky  part  of  the 
body  passed  over  the  brim  of  the  pelvis  with  a  sudden  jerk,  and  entered  the  vagina. 

"  It  again  stuck  obstinately  at  the  pelvis,  but  was  overcome  by  perseverance — the 
calf  and  placental  membranes  coming  away  in  toto.  It  was  a  well-nourished  and  full* 
grown  ciuf  ;  and  had  not  Nature  endowed  the  mother's  pelvis  with  great  flexibility 
and  elasticity  of  its  ligaments,  nothing  short  of  the  Csesarean  operation  would  have 
snceeded  in  delivering  it. 

"  I  was  not  very  much  surprised  at  the  incident,  as  last  year  I  delivered  some  of 
the  same  herd  in  a  similar  way,  and  these  exactly  one  year  old  on  the  day  they 
calved.  I  may  add  that  about  a  teacupful  of  *  beastings '  {Coloati-um)  were  in  tho 
nuder  of  each  Cow  when  parturition  occurred,  but  no  more  was  secreted  in  any  of 
these  precocious  creatures.'' 

Influence  of  Food. — There  is  no  convincing  proof  before  us  that  the  manner 
of  feeding  or  kind  of  food  has  much  influence  on  pregnant  animals,  so  far  as 
excessive  volume  of  the  foetus,  and  consequent  difficult  parturition,  is  con- 
cerned. 

Cox  {Veterinary  Journal^  vol.  i.  p.  265)  says:  "The  size  of  the  foetus 
depends  considerably  upon  the  condition  of  the  parent  and  the  kind  of  food 
given  to  it.  Eat  animals,  and  those  emaciated  £rom  the  continuous  use  of 
food  of  a  poor  nature  or  insufHcient  in  quantity,  bring  forth  a  small  foetus. 
Where  the  debility  is  the  result  of  pregnancy,  and  food  has  been  given  of  a 
nutritious  character  and  in  sufficiency  during  that  period,  the  foetus  will  be 
disproportionately  large,  the  extra  nutriment  having  been  diverted  to  its 
growth.  Green  food,  or  '  depasturing,'  causes  the  foetus  to  grow  rapidly  and 
attain  a  great  size ;  but  Nature  compensates  for  this  by  giving  with  such  diet 
greater  r^axation  of  the  tissues  of  the  dam,  and  an  increase  of  the  placental 
fluids  to  lubricate  and  assist  at  delivery." 

Diagnosis. 

The  diagnosis  of  excessive  volume  of  the  foetus  is  difficult,  and  can  only 
be  established,  as  a  rale,  at  parturition ;  for  we  do  not  possess  any  certain 
•means  of  appreciating  the  dimensions  of  the  fcetus  in  tUero  before  its  envelop- 
ing membranes  have  raptured  and  the  os  is  dilated.  An  unusual  size  of  the 
.matemal  abdomen  towards  the  termination  of  pregnancy,  is  an  uncertain  and 
very  often  deceptive  sign. 

^asse,  a  German  Veterinarian,  imagined  that  this  excess  in  development 
might  be  ascertained  by  weighing  the  animal  during  gestation.  With  regard 
to  the  Bitch,  he  thought  there  was  danger  when  the  weight  was  increased  by 
'two-fifths  during  this  period,  the  normal  increase  being  only  one-third.  But 
it  is  evident  that  an  inordinate  increase  in  weight  may  be  due  to  other  causes 
than  the  foetus  or  foetuses — ^such  as  an  unusual  number  of  these,  an  excess  of 
amniotic  or  allantoic  fluid,  greater  obesity  of  the  Bitch,  etc.  Otherwise,  if 
this  test  could  be  applied  to  the  Bitch  with  practical  results,  the  conclusions 
derived  from  it  could  not  be  made  applicable  to  the  other  animals. 

The  only  circumstance  which  might  give  rise  to  suspicion,  is  the  prolonga- 
•tion  of  gestation  beyond  its  ordinary  period ;  though  this  suspicion,  as  we 
have  seen,  will  not  always,  nor  yet  very  often,  be  confirmed. 
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It  is  only,  then,  at  parturition  that  this  obstacle  on  the  part  of  the  foetus 
can  be  ascertained.  If  at  this  time,  in  spite  of  energetic  and  sustained 
uterine  contractions,  labour  is  protracted  and  does  not  advance,  and  if  on 
exploration  the  pelvis  and  genital  organs  are  found  to  be  well-formed  and 
normal,  the  os  dilated,  the  foetus  in  a  favourable  position  and  not  mal- 
formed, it  may  be  suspected  that  the  obstacle  to  birth  is  dependent  on  the 
large  size  of  the  latter.  A  closer  examination  will  probably  confirm  this 
suspicion. 

With  the  BUdi^  the  principal  obstacle,  as  has  been  already  said,  is  gene- 
rally with  the  head  of  the  puppy,  which,  when  it  is  large,  is  lodged  at  the 
entrance  to  the  pelvic  inlet,  where  it  can  be  touched  'per  vaginam. 

The  common-bred  Bitch,  with  muzzle  more  or  less  elongated,  when 
fecundated  by  a  male  of  the  same  size  and  conformation,  and  bringing  forth 
from  five  to  eight  young,  has  usually  no  difficulty  in  pupping.  The  tapeiing 
or  conical  form  of  the  muzzle  of  the  puppies,  allows  it  to  enter  the  passage 
and  pass  easily  through,  under  the  influence  of  the  uterine  and  abdominal 
contractions.  But  when  the  Bitch  is  of  small  size,  and  has  been  impr^[nated 
by  a  larger  and  young  vigorous  dog,  and  especially  if  the  muzzle  of  either  oi 
both  of  the  parents  is  short  and  the  cranium  brachycephalic — as  in  Kii^ 
Charles'  spaniels,  pugs,  and  bull-dogs — parturition  is  oftentimes  extremely 
difficult,  as  the  forehead  in  these  breeds  is  very  large  and  cylindrical  This 
difficulty,  as  has  been  mentioned,  is  increased  as  the  number  of  puppies  is 
small,  as  then  the  latter  are  more  developed. 

With  the  Cow,  the  head  of  the  calf  may  also  be  the  chief  impediment,  and 
provided  the  young  creature  is  otherwise  in  a  favourable  position,  the  muffle 
may  pass  through  the  inlet,  but  the  remainder  of  the  head  remains  fixed  like 
a  wedge  in  the  long  and  almost  undilatable  bony  canal.  The  head  is  ofien 
so  firmly  wedged  at  this  part  that  it  can  scarcely,  even  with  much  force,  be 
advanced  or  pushed  back,  and  this  ''  wedging  '*  is  always  one  of  the  most 
serious  difficulties  which  the  obstetrist  has  to  overcome. 

With  the  Mare^  the  head  of  the  foal  is  smaller,  longer,  and  more  tapering 
than  that  of  the  calf,  and  meet«  with  much  less  resistance  in  passing  through 
the  comparatively  short  and  wide  canal.  But  as  Saint-Cyr  points  out,  and 
as  we  have  previously  shown,  in  the  equine  and  bovine  species  the  joung 
creature  finds  more  difficulty  when  the  anterior  part  of  its  body — chest  and 
shoulders — begins  to  enter  this  part ;  and  from  their  respective  dimensions 
it  is  evident  that^  even  under  ordinary  conditions,  the  anterior  region  of  the 
foetal  trunk  must  submit  to  a  certain  degree  of  diminution  in  order  to  pass 
the  pelvic  inlet  of  the  mother. 

The  limits  within  which  this  diminution  is  compatible  with  physiological 
parturition,  are  not  yet  perfectly  ascertained ;  though  there  can  be  no  doubt 
whatever  —  for  we  have  facts  to  prove  it— that  the  development  of  the 
young  creature  may  be  so  exaggerated  that  sufficient  reduction  cannot  be 
eifected  to  allow  of  its  being  bom. 

Mignot,  of  the  Agricultural  School  at  Saulsaie,  France,  furnished  Saint43jT 
with  the  following  notes  and  measurements  which  he  made  of  a  case  of  pro- 
tracted parturition  due  to  this  cause. 

An  Ayrshire  Cow,  aped  three  years  and  ten  months,  1*30  mitre  high,  and  wd^^iing 
460  kilogrammes,  had  jost  brought  forth  its  second  call  The  previous  year  it  aborted ; 
this  time  it  went  its  full  period.  The  calf  was  in  a  faVourabfe  position — anterior  rer- 
tebro-sacral — it  was  bom  alive  and  well,  but  birth  was  laborious  because  of  the  exoes* 
sive  size  of  its  chest ;  so  that  powerful  traction  had  to  be  ezerdsed  to  complete 
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delivery.    The  calf  was  poor,  and  weighed  immediately  after  birth  30  kilogrammes. 
Its  dimenaioiis  were  as  follows : — 

Metres. 
Supero-inferior  diameter  of  the  head    -        -        .        -    0'237 

Bitemporal  „  0118 

Vertebro-stemal    ,,         of  the  chest  -        -        -        -    0*385 
Bi-8capulo-hameral  diameter      ,,         -        -        -        -    0*197 
With  the  Cow,  the  maximum  pelvimetric  elements  were  : — 

Metres. 
Height      -        -        -      1 -030  X  0-182 -Sacro-pubic  diameter    -        -    0*236 
Width  of  croup         -      0*456  x  0*428  =  Bi-Uiac  diameter  -        -        -    0-195 

These  figures  clearly  show  the  difficulty  to  be  overcome  in  parturition  in 
this  instance.  It  will  be  noticed  that  the  head  itself  could  scarcely  pass 
throagb  the  pelvis,  because  its  vertical  diameter  was  about  equal  to  that  of 
the  pelvic  cavity  ;  that  the  thorax  had  to  submit  to  a  considerable  reduction, 
as  its  vertebro-sterual  diameter  (0-385  metres)  exceeded  by  about  15  centi- 
m^res  the  corresponding  diameter  (0-236)  of  the  pelvis;  while  the  two 
transverse  diameters  were  about  equal.  If  the  circumference  of  the  thorax 
be  compared  with  that  of  the  pelvic  canal,  it  will  be  found  that  the  large 
circle  (the  foetus)  had  to  pass  through  the  small  circle  (the  pelvis).  But  the 
result  proved  that  this  can  be  done  in  these  conditions,  and  without  injury  to 
the  mother  or  foetus  ;  though,  as  Saint-Cyr  justly  says,  this,  or  very  near  it, 
mast  be  the  extreme  limit  of  possible  physiological  reduction,  and  that  beyond 
this  Hmit  the  life  of  the  foetus  at  least  must  be  seriously  compromised. 

In  other  instances,  and  especially  with  the  foal,  the  passage  of  the  croup 
presents  the  greatest  obstacle,  and  the  difficulty  may  even  be  serious. 

Prognosis, 

In  such  cases  as  those  we  are  now  studying,  in  which  birth  is  delayed 
through  tmdue  development  of  the  foetus,  it  generally  happens  that  the  mem- 
branes have  ruptured,  and  the  liquor  amnii  has  escaped,  at  an  early  stage ; 
consequently,  the  maternal  passage  is  dry  and  tenacious,  and  perhaps  swollen 
aod  irritated ;  while  the  foetus,  no  longer  protected  in  its  hydrostatic  bed,  is 
directly  exposed  to  the  uterine  contractions,  and  in  proportion  as  these  are 
energetic,  so  does  it  the  more  rapidly  succumb.  The  mother,  in  turn,  becomes 
exhausted  through  unavailing  efforts  at  expulsion,  and  if  judicious  assistance 
is  not  opportunely  rendered,  is  not  long  before  it  also  perishes. 

It  will^  therefore,  be  seen  that  a  prognosis  in  such  cases  of  dystokia  can- 
not always  be  of  a  favourable  kind,  as  very  often  the  death  of  the  foetus,  if 
not  of  the  mother,  has  to  be  taken  into  consideration.  More  particularly  is 
this  the  case  with  the  smaller  animals — and  especially  the  Bitch,  though,  as 
has  been  shown,  thd  larger  females,  if  they  do  not  die  so  frequently,  yet  are 
not  exempt  from  danger. 

Indkaiions. 

The  indications  for  the  treatment  of  these  cases  are  similar  to  those  given 
for  constricted  or  contracted  pelvis :  (1)  Extraction  of  the  foetus  entire  by 
manipulation ;  (2)  Eemoval  by  embryotomy. 

1.  Eztrdciion  of  the  Fatus  entire. — If  the  "  wafers  "  have  escaped  for  any 
length  of  time  and  the  parts  are  dry  and  viscid,  warm  emoUient  fluids  should 
be  injected  into  the  vagina,  and  if  necessary  the  portions  of  the  foetus  pre- 
senting may  be  lubricated  with  glycerine,  oil,  unsalted  lard,  or  any  other 
lubricant.  The  hand  should  then  adjust  the  foetus,  if  this  is  requisite,  and 
attempts  made  to  extract  it  by  judicious  traction,  cords,  and  other  accessory 
means  to  be  hereafter  described,  being  employed  as  occasion  demands. 
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The  degree  of  traction  will  depend  upon  the  amount  of  resistance  to  be 
overcome ;  it  heing  carefully  borne  in  mind  that  a  medium  degree  of  force 
well  directed,  is  often  more  ofifective  than  severe  traction  misdirected  and 
inopportune. 

For  this  reason  it  is  that  a  careful  adjustment  of  the  foetus  should  be  made 
before  any  force  is  resorted  to,  the  "  wedged  "  portions  being  "  eased  "  and 
well  smeared.  It  not  unfrequently  happens  that  a  very  trifling  displacement 
of  the  footus  will  allow  it  to  pass  gradually  through  the  pelvic  canal,  and  lead 
to  the  successful  termination  of  a  case  which  otherwise  many  would  considei 
impossible  to  deliver. 

2.  Embryotomy.  —  When  forcible  extraction  is  deemed  impossible,  or 
dangerous  for  the  mother,  and  when  the  latter  has  ceased  to  aid  in  expelling 
the  foetus,  then  the  only  alternative  is  embryotomy,  which,  entailing  as  it 
does  the  destruction  of  the  progeny,  yet  afifords  the  only  chance  of  saving 
the  parent.     The  operation  will  be  described  hereafter. 

Anomalies  In,  and  Disease  op,  the  Fcetal  IViEMBRANfs. 

It  is  very  rare  indeed,  so  far  as  published  observations  are  evidence,  that 
anomalies  in,  or  disease  of,  the  fo^tial  membranes  prove  an  obstacle  to  biith. 
That  they  may  sometimes  do  so,  however,  is  evident  from  what  we  have 
previously  described.  As  Franck  justly  remarks,  it  is  not  unlikely  that  the 
retention  of  the  foDtal  membranes  after  birth  is  due,  in  many  cases,  to  inflam- 
mation of  the  placenta  (placentitis).  A  not  un&equent  condition  of  the 
membranes  is  congestion  of,  or  extravasation  into,  the  placenta,  rupture  of  the 
capillaries  {cajnllai-y  apoplexy),  and  luemorrhage  between  the  placenta  ma- 
tema  and  placenta  uterina.  Partial  separation  of  the  two  placentae  is  also 
not  very  uncommon  in  the  Mare  ;  and  metrorrhagia  may  be  due,  at  times,  to 
placenta  prceii<i.  Such  haemorrhage,  when  it  occurs  in  the  uterus,  and  the 
blood  mixes  with  the  uterine  milk,  gives  rise  to  a  chocolate-coloored  fluid 
between  that  organ  and  the  footal  membranes,  and  in  the  asphyxia  and  intca- 
uterine  respiration  (pulmonary)  of  the  footus,  this  reddish-coloured  fluid  is 
often  present  in  the  lungs. 

Hartmann  describes  a  case  in  which  the  chorion  papillte  of  an  aborted  foal 
were  small,  pale,  hard,  and  cartilaginous ;  and  Broers  (Canstatt's  JahrederuMf 
1861,  p.  53)  describes  two  foetuses  in  the  uterus  of  a  Cat,  and  on  the  inner 
surface  of  the  membranes  of  one  were  numerous  vesicular  extravasation^ 
while  the  other  could  scarcely  be  recognised.  It  may  be  surmised  that  many 
abortions  or  foetal  deaths  are  due  to  disease  of  the  placentas. 

The  fcDtal  membranes  may  be  too  ikkk  and  resisting,  or  too  thin  and 
friable.  In  the  flrst  condition,  they  resist  the  labour  pains  too  long,  and 
after  the  os  uteri  is  completely  dilated  they  may  be  found  intact  outside  the 
vulva  ;  the  foetus  may  even  be  expelled  in  them.  Such  tenacious  membranes 
may,  to  a  certain  extent,  hinder  delivery,  though  seldom,  if  ever,  produce 
dangerous  consequences,  except  to  the  foetus. 

Very  thin  membranes  may,  on  the  contrary,  not  resist  the  uterine  contrac- 
tions for  a  sufficient  length  of  time,  and  therefore  rupture  before  the  os  is 
sufficiently  dilated.  The  consequent  escape  of  the  "  waters  "  will  render  labour 
longer  and  more  difficult.  The  utero- vaginal  canal  is  dry  and  retentive,  and 
the  contractions  of  the  uterus  are  weaker  and  much  less  effective. 

The  treatment  for  both  of  these  conditions  has  been  already  indicated. 

At  page  350  we  alluded  to  adhesions  between  the  foetus,  its  membranes,  and 
the  uterus,  as  a  cause  of  protracted  or  impotent  labour.    We  have  now  to 
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refer  to  adhesion  of  the  membranes  to  each  other,  or  to  the  foetus  only,  as  a 
cause  of  difficult  labour. 

These  adhesions  are  generally  of  the  nature  of  fibrinous  bands  passing  be- 
tween the  membranes,  or  from  the  surface  of  the  young  creature's  body  to 
the  interior  of  its  envelopes,  due  to  the  development  of  some  local  inflam- 
mation. Such  cases  are  certainly  rare,  but  their  occurrence  must  nevertheless 
he  taken  into  account. 

One  of  the  most  interesting  instances  of  this  occurrence  is  given  by  Millot,  and 
quoted  by  Kainard  (Op.  cU.  vol.  i.  p.  492).  The  animal,  a  Cow,  was  eight  years  old, 
and  had  been  in  the  pangs  of  labour  for  eight  days.  Some  months  before  it  had  re- 
ceived a  kick  on  the  abdomen  from  a  horse,  which  caused  it  to  show  all  the  symptoms 
of  impending  abortion.  After  eight  days  sufiering,  the  symptoms  subsided  and  the 
appetite  returned ;  but  emaciation  persisted  until  the  period  for  parturition.  When 
this  occurred  the  animal  was  quickly  exhausted,  and  Millot  found  it  lying  on  the  left 
side ;  the  eyes  sunken ;  the  visible  mucous  membranes  pale ;  the  pulse  frequent, 
small,  and  weak  ;  the  respiration  hurried  and  plaintive ;  the  lahicB  vulvce  tumified  and 
the  mucous  membrane  ecchymosed,  while  a  reddish -coloured  and  foetid  serum  escaped 
from  this  opening.  The  fore-feet  of  the  calf  presented,  and  on  opening  the  vulva  the 
head  could  be  perceived. 

As  every  attempt  to  make  the  Cow  stand  on  its  feet  had  proved  useless,  it  was 
decided  to  remove  the  foetus  while  the  mother  was  in  the  recumbent  position  ;  but  the- 
debility  was  so  great  that  three  bottles  of  hot  wine  had  to  be  administered  before 
extraction  could  be  attempted.  And  even  then  the  Cow  gave  but  little  assistance,  as 
the  pains  had  nearly  subsided.  Traction  having  proved  inefifectual  to  advance  the 
foetus,  the  hand  was  introduced  to  discover  the  obstacle  which  hindered  its  progress. 
In  passing  it  over  the  anterior  surface  of  the  head,  a  kind  of  flattened  cord  was  felt  pass- 
ing between  that  part  and  the  membranes.  Nothing  else  being  met  with,  this  cord 
was  cut,  when  the  foetus,  which  was  dead,  came  away  immediately. 

An  examination  of  the  calf  showed  that  death  had  not  occurred  recently,  as  the 
hair  came  off  readily,  and  there  was  a  foetid  odour.  The  subcutaneous  connective 
tissue  of  the  head  was  infiltrated  with  a  yellow  serosity,  which  greatly  increased  its 
size.  On  the  left  frontal  region — that  to  which  the  cord  was  attached — there  was  an 
indentation  extending  to  below  the  orbit,  and  the  bone  was  thickened  ;  while  the  cor- 
responding part  of  the  brain  was  diminished  in  volume,  the  ventricle  being  nearly 
effaced  and  the  cerebral  tissue  had  the  colour  of  yellow  wax  and  the  consistence  of 
snet.  No  alteration  was  noticed  on  the  other  side  of  the  head.  There  was  no  doubt 
as  to  these  lesions  having  been  produced  by  the  kick  from  the  horse  a  month 
previously. 

The  cord  attaching  the  head  of  the  foetus  to  its  envelopes,  showed  a  peculiarity 
worthy  of  attention  in  an  anatomo-pathological  point  of  view.  It  had  the  aspect  of 
the  skin,  and  was  covered  with  hair  for  more  than  an  inch  in  extent,  beyond  which  it 
was  composed  of  the  normal  layers  of  the  envelopes.  Where  it  was  inserted  into  the 
head,  the  skin  was  notably  attenuated  in  a  horse-shoe-like  form.  It  seemed  probable 
that  a  shred  of  skin  had  become  detached  by  the  injury,  and  contracted  adhesions  with 
the  foetal  membranes ;  in  this  way  constituting  the  cord  covered  with  hair,  which 
proved  so  serious  an  impediment  to  birth. 

Vincent  describes  a  very  interesting  case,  in  which  the  skin  covering  the 
joints  of  the  first  and  second  phalanges  of  the  right  fore-leg  of  the  foetus  had 
contracted  close  and  strong  adhesions  with  the  envelopes,  and  these  with  the 
uterine  mucous  membrane — in  a  somewhat  similar  manner  to  that  recorded 
by  "Nemo"  at  page  351.  These  adhesions  opposed  a  serious  obstacle  to 
birth,  which  could  not  be  accomplished  until  they  were  broken  up  by  tha 
Angers. 

A  curious  case  is  given  by  Lhomme  (Journal  des  VeUrinaires  du  Mid% 
1868,  p.  372)  which  shows,  among  other  things,  that  adhesion  of  the 
membranes  to  the  uterus  does  not  always  prove  an  obstacle  to  spontaneous 
delivery. 

This  Veterinarian  was  called  to  attend  a  pregnant  Mare,  reported  to  be  suffering; 
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from  colic.  The  animal  was  lying  extended  on  the  ground,  breathing  heavily,  itrng- 
gling,  and  making  expulsive  efforts.  A  portion  of  the  f(etal  envelopes  was  observed 
to  protrude  beyond  the  vulva,  which  led  to  the  belief  that  abortion  was  about  to  take 
place.  The  coUc  was  allayed  by  medicines,  hygienic  measures  were  recommended,  and 
Lhomme  retired,  persuaded  that  the  expulsion  of  the  foetus  would  soon  occur.  Two 
days  passed,  however,  and  he  was  again  sent  for ;  as  although  the  pains  had  dis- 
appeared and  there  had  been  no  abortion,  yet  the  membranes  still  hung  from  the 
vulva. 

An  examination  proved  that  the  foetus  was  still  alive,  and  that  the  os  uteri  was 
firmly  closed  on  the  extruded  envelopes,  so  that  a  finger  could  not  be  introduced. 
There  appeared  to  be  a  veritable  strangulation  of  the  membranes  which,  having  under- 
gone change,  irritated  the  vagina,  and  made  the  Mare  restless. 

By  means  of  curved  scissors,  these  extruded  membranes  were  removed  as  close  to 
the  cervix  uteri  as  possible.  The  Mare  was  immediately  relieved,  as  the  pawing, 
stamping,  and  whiskmg  of  the  tail  ceased.  No  opinion  could  be  given  as  to  the  result, 
the  case  being  so  unusual.  It  was  certain  that  the  embryonal  sac  had,  by  this  opera- 
tion, been  opened  ;  but  then  there  was  no  escape  of  lienor  amnii,  owing  to  the  closure 
•of  the  OS  on  the  remaining  portion  of  the  envelopes.  But  the  question  was  whether 
the  fluids  would  yet  escape,  or  whether  this  would  be  prevented  by  cicatrisation  of 
the  membranes  on  the  distal  side  of  the  strangulation .  It  was  still  three  months  to 
the  time  for  parturition,  and  the  owner  of  the  Mare  was  recommended  to  report  wben- 
•ever  the  slightest  sign  of  illness  appeared  ;  and  if  abortion  should  take  place,  he  was 
requested  to  keep  the  foetus  and  membranes  for  Lhomme's  inspection. 

The  animal  continued  to  enjoy  perfect  health,  however,  and  at  eleven  months  and 
twelve  days — tliree  months  and  two  days  after  the  operation — it  brought  forth  a 
strong  and  perfectly-formed  mule.  The  foetal  envelopes  were  carefully  examined,  and 
a  cicatrix  was  discovered  which  corrugated  and  united  them  together  ;  from  this  part 
they  were  in  plaits  to  the  extent  of  several  inches,  and  these  plaits  were  destitute  of 
villi.  The  opening  in  the  membranes  through  which  the  foetus  had  passed,  Was  between 
two  and  three  inches  from  the  cicatrix. 

AdhesionSy  when  they  exist  and  are  a  cause  of  dystokia,  and  when  they  can 
be  reached,  must  be  broken  up  or  cut  through.  In  the  majority  of  cases,  the 
fingers  will  sufhce ;  if  not,  then  a  bistoury  must  be  used. 

Difficulty  in  parturition  in  the  Cow  is  sometimes  experienced  from  the 
envelopes  being  torn  in  several  places,  and  the  head  or  limbs,  or  both,  pass- 
ing through  these  fissures. 

In  such  cases  the  entangled  parts  of  the  foetus  must  be  sought  for,  released, 
and  brought  into  a  favourable  position  by  tearing  or  cutting  through  the 
obstacles. 

Fromage  de  Feugr^  (Cours  CompUt,  vol.  i.  p.  87)  reports  an  observation  furnished 
by  Lacueille.  A  Heifer  was  in  labour  for  five  hours,  and  was  much  exhausted  by  the 
manipulations  of  amateurs.  The  calf  presented  the  head  and  one  fore-leg.  Lacueille, 
instead  of  acting  with  precipitation,  allowed  an  interval  to  occur  between  each  c^  his 
attempts  at  extraction ;  out  an  hour  elapsed  before  he  could  discover  the  elbow  of  the 
other  fore  limb,  which  was  entangled  in  the  torn  envelopes.  Delivery  was  soon  after 
effected,  and  the  membranes  came  away  with  the  calf. 

Abnormal  Quantity  op  Placental  Fluid. 

We  have  already  described  the  condition  known  as  "  hydiamnioey"  and 
have  pointed  out  that  when  it  exists  abortion  nearly  always  takes  place. 
When  the  accumulation  of  fluid  interferes  with  parturition,  labour  is  slow 
and  delivery  difficult,  owing  to  the  great  distention  of  the  uterus  and  the 
pendulous  state  of  the  abdomen. 

The  indications  for  treatment  have  been  given  at  p.  175. 

An  unusually  small  quantity  of  the  liquor  amnii,  when  it  is  not  due  to 
premature  rupture  of  the  envelopes,  has  not,  to  my  knowledge,  been  men- 
tioned as  a  cause  of  dystokia ;  though  there  is  no  reason  why  Has  deficiency 
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should  not  lead  to  protracted  labour,  if  we  call  to  mind  what  has  been  said 
as  to  the  uses  of  this  fluid. 

The  indications  will  be  the  same  as  for  those  cases  in  which  the  fluid  has 
escaped  prematurely. 

Anomalies  in  the  Umbilical  Cobd. 

Anomalies  in  the  umbilical  cord  are  not  a  very  common  cause  of  dystokia. 

The  cord  may  be  unusually  short ;  but  this  deficiency  does  not  appear  to 
operate  prejudicially  in  parturition,  as  the  natural  twist  in  it  admits  of  its 
elongation  to  a  certain  extent,  while  during  the  act  of  expulsion  the  walls  of 
the  body  of  the  uterus  approach  the  cervix  as  the  foetus  advances  into  the 
vagina.  Even  if  the  cord  happened  to  be  too  shorty  it  is  questionable  whether 
it  would  constitute  a  serious  obstacle  to  birth,  as  it  would  most  probably 
either  rupture  or  the  placenta  would  separate  from  the  uterus. 

If  by  chance  the  foetus  should  not  be  expelled  until  it  was  discovered  that 
the  coid  was  not  sufficiently  long,  this  might  easily  be  cut  in  the  vagina,  as 
&r  as  possible  from  the  foetus,  the  ends  being  compressed  by  the  Angers  and 
ligatured  after  delivery. 

In  the  domesticated  animals  the  cord  is  never  so  long  as  to  occasion  what 
has  been  designated  in  human  obstetrics  prolapsus  of  the  card,  i.e.,  its  descent 
into  the  os,  vagina,  or  outside  the  vulva,  after  rupture  of  the  membranes, 
and  alongside  the  presenting  part  of  the  child  :  an  accident  attended  sometimes 
with  great  danger  to  the  latter,  from  compression  of  the  funis. 

The  comparatively  short  cord  of  the  domesticated  animals  also  exempts 
them  to  some  extent  from  another  frequent  cause  of  difficult  labour  met  with 
in  woman  :  the  coiling  of  the  funis  around  some  part  or  parts  of  the  foetus. 
Xevertheless,  this  coiling  has  been  observed  in  animals — more  often  with  the 
^iare  than  the  Cow.  Havon,  Delwart,  Hurtrel  D'Arboval,  Euefl*,  and  Sac- 
•chers  have  seen  it  coiled  around  the  neck,  and  more  especially  when  the 
foetus  was  in  a  wrong  position — bent  towards  the  flanks,  near  the  cord. 
Gaven  has  found  it  round  the  loins ;  and  numerous  observers  have  noted  it 
encircling  one  or  more  of  the  limbs.  Daubenton  had  remarked  the  fre- 
qnency  of  leg  coils  in  Sheep. 

Coiling  of  the  funis  around  any  part  of  the  foatus  is  not  in  itself  a  common 
cause  of  dystokia,  although  it  may  render  delivery  protracted  and  fatiguing. 
It  is  more  likely  to  induce  asphyxia  in  the  young  creature,  from  the  stretching 
and  diminished  calibre  of  the  blood-vessels  composing  it,  and  consequent 
check  to  the  flow  of  blood. 

Kauiard  is  of  opinion  that  the  obstacle  to  parturition  from  coiling,  is  less 
serious  in  the  Mare  and  carnivorous  animals  than  other  creatures,  because  of 
the  readiness  with  which  the  placenta  is  detached  in  them. 

The  dangers  of  strangulation  are  also  much  less  when  the  foetus  presents 
anteriorly ;  when  the  presentation  is  posterior,  there  is  risk  of  suffocation, 
because  it  is  difficult  to  ascertain  the  situation  of  the  cord  in  order  to  divide 
it ;  and  the  nterine  contractions,  as  well  as  the  artificial  traction,  tend  to 
tighten  the  funis  around  the  neck. 

In  the  human  species,  it  has  often  been  remarked  that  children  are  some- 
times bom  with  their  limbs  deficient,  and  the  spontaneous  amputation  has 
been  attributed  to  the  constriction  produced  by  this  coiling  or  twisting  of  the 
nnibihcal  cord  around  the  part,  during  the  development  of  the  foetus.  Yrolig, 
Hillairet^  and  Goubaux  have  recorded  similar  mutilations  in  animals. 

24 
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Indications. 

When  coiling  of  the  funis  is  ascertained  to  be  the  canse  of  difficult  par- 
turition, the  indications  are  to  uncoil  it ;  or  if  this  cannot  be  effected,  then  it 
must  be  divided  either  by  the  fingers,  scissors,  or  a  probe-pointed  bistoniy— 
hastening  delivery  as  much  as  possible  afterwards. 

There  is  not  much  to  be  feared  £rom  haemorrhage  after  section  of  the 
vessels,  as  they  seldom  bleed. 


CHAPTEK  11. 

Diseases  of  the  Fcdtus. 

While  in  the  uterus  the  foDtus  may  be  affected  with  disease,  which,  causing  its 
death,  will  lead  to  abortion  or  premature  expulsion,  or  perhaps  undue  retentioiL 
Other  abnormal  conditions,  more  or  less  allied  to  disease,  may  give  rise  to 
vicious  conformation  or  excess  of  volume,  generally  or  locally,  and  thus  piore 
a  cause  of  difficult  parturition.  These  conditions  may  produce  hydwuphalvi^ 
ascites  and  anasarca^  emphysema,  pciysarckL,  muscular  coniradions,  and  hancnrs 
of  various  kinds. 

Htdrocephalus. 

As  the  term  implies,  *^  hydrocephalus  "  signifies  dropsy  of  the  bndn,  the 
dropsy  being  constituted  by  the  accumulation  of  a  more  or  less  considenble 
quantity  of  fluid  in  the  cranium  of  the  foetus,  leading  to  a  proportionate 
enlargement  of  that  region. 

This  diseased  condition  is  not  at  all  uncommon  in  the  bovine  and  equine 
species,  and  some  of  the  specimens  of  craniums  found  in  museums  are  von- 
derfully  deformed,  through  the  aocumi^tion  of  fluid  in  their  interior. 

Pathological  Anatomy. 

This  diseased  condition  is  recognised  by  a  more  or  less  exaggerated  develop- 
ment or  volume  of  the  cranium,  the  vault  of  which  has  been  elevated  and 
distended  by  the  fluid  collected  in  the  brain  ventricles. 

In  some  cases,  the  distention  has  been  so  slight  that  the  £rontal  bones  aie 
not  much  raised ;  while  in  others  the  collection  of  serum  has  heem  so  great 
that  these  and  oihei  bones  of  the  cranium  are  displaced,  and  the  forehead, 
rising  almost  at  right  angles  to  the  face,  suddenly  reaches  an  extraordinary 
height,  giving  the  creature  a  startling  appearance.  The  hydrocephalic  tmnonr 
varies  in  figiue  as  well  as  in  volume.  It  Is  sometimes  quite  globular,  and 
protrudes  so  high  and  so  much  over  the  face  as  to  give  the  phynognomj  a 
strangely  human  appearance  (Fig.  81);  in  noe  cases  it  is  narrow,  hnt 
excessively  protuberant,  involving  only  a  part  of  the  cranium  (Fig. 
83);  at  other  times  it  is  bilobular,  and  tiie  divisions  may  be  either 
alike  or  unequal  in  volume.  Not  un&equently  the  diameter  of  such  a 
tumour  in  the  calf  measures  more  than  a  foot.  The  tumour  is  soft  and 
depressible  in  parts,  hard  and  resisting  in  others,  owing  to  the  bones 
of  the  cranium  being  altered  and  separated  in  places.  These  bones — and  par- 
ticularly the  frontal,  temporal  and  parietal — are,  as  a  rule,  considerably  de- 
formed and  thrown  out  of  their  natural  direction,  and  in  places  so  expanded 
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ftnd  nrefied  as  to  be  no  thicker  than  tigaue-papei ;  when  the  internal  dis- 
tention has  been  Tery  conaideisble,  their  borders  do  not  meet  as  in  their 
nonnal  condition,  but  are  often  widely  separated,  leaving  between  them  vast 
fontanelln  occupied  only  by  a  thin  translncid  niembiane — the  dam  maier — 
which  is  in  immediate  contact  with,  and  adheres  closely  to,  the  skin. 
In  some  instances — especially  in  the  calf — the  bones  in  their  upper  part 


Fig.  78. 
r  A  HTDBocapExiic  Cu.? :  tde  Cbarial  Boaaa  & 


do  not  join  at  all,  and  the  roof  of  the  cranium,  or,  rather,  of  the  cmnial 
tnmonr,  is  entirely  absent  (Fig.  79).  In  other  instances,  and  particularly  in 
the  foal,  a  kind  of  bony  arch  extends  from  the  nasal  to  the  occipital  bones, 
in  the  direction  of  the  saggital  suture,  with  only  here  and  there^  on  each  aide. 


Fig.  79. 

SKDU.  of  i.  HTDBOCIPSALIC   ClLI:  IBTt  BOOI  OF  TBI  CaUtlVM  IB  ABMVT. 

small  osseous  patches  from  the  parietal  or  temporal  bones,  and  adhering  to 
the  dtua  mater. 

The  tomoor  is  always  entirely  covered  by  Intact,  though  sometimes  very 
thin  skin,  to  which  the  hair  is  ordinarily  attaished,  and  ia  indeed  at  times  longer 
than  usual,  eepecially  at  the  sides.  This  often  makes  the  animal  appear  as  if 
it  wore  a  liigli  fiir  cap  (Fig.  81). 

34—2 
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OwinK  to  the  great  development  of  the  forehead  the  upper  jaw  app^  to 
be  ahoiMr  than  lunal;  and,  indeed,  it  »ill  be  found  that  it  u  loJIl  » 

When  the  cranial  cavity  ia  opened,  and  the  dura  mater  ineieed,  there  ia 


found  a  quanUtv-varjins  irith  the  dimenaiona  of  Iha  tmnoul— of  Lmpid, 

colourleaa,  or  elightly  yeUow  or  greenieh  eerum.  „     ,       ,_ 

Sll5.«li^  of  Juid  variea  conrideiably,  hut  it  la  generelly  from  t.. 


Pis,  81. 
Cu,  ™cT.»  ..,.  Er..«»v.....:  „.  S...X  ,.  ..r-oar.-  r,  r.ovaa  m 

.„  f„,„  ™nla  in  the  foal  and  calf.    Eainard  e.timeted  the  quanUty  of  ««ij 
to  four  pinta  in  t"  loai  anii  ^  ^^  ^^^  ^ 

rE^S£^rf-o^r- -» == ■- = 

and  arhalf  litres  (about  eight  iinpenal  pints). 
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Figure  80  lepreaents  a  Foal's  eknll,  now  in  the  muBenm  of  the  Lyons  Vote- 
Tinarj  School,  sad  vhich,  £n>m  its  dimensionB,  Saist-Cyi  calculates  to  have 
contained  eight  litres  (ahont  thirteeo  pints).  Kopp  not  long  since  exhibited 
the  head  of  a  Foal  before  the  Veterinary  Society  of  Alsace,  the  diameter  of 
whose  dropsical  cranium  was  fourteen  inches,  and  which  it  was  computed 
would  contain  about  twelve  litres  of  fluid  (more  than  two  and  a-holf  gallons). 
And  Queenel  has  also  shown  a  skull  of  about  the  same  dimensions,  to  the 
Veterinary  Society  of  Calvados  et  de  la  Manche, 

Mr.  Olver  {Vetennarian,  1874,  p.  481)  describes  the  cranium  of  a  hydro- 
cephalic Foal  which  measured  tbiity-nsix  inches  in  circumference,  ten  inches 
from  one  orbit  to  the  other,  and  twenty-seven  incites  from  tbe  occipital  crest 
tS  the  nasal  bones.  At  least  twelve  pints  of  fluid  were  contained  iu  tbe 
cavity,  and  the  cerebral  substance  remaining  was  quite  disoigaoised,  the  dui- 
mater  being  much  thickened.  The  cranial  cavity  was  almost  wholly  sur- 
rounded by  bone  -,  the  only  portion  which  was  solely  enclosed  by  skin  was 
a  space  about  four  inches  in  circumference  at  the  top. 

ia  the  Museum  of  the  Munich  Veterinary  School  is  a  skull,  the  cranium 
of  which  measures  nine  by  eleven  inches  in  diameter. 

Professor  Lombardini  (Qiomale  di  FettTijutria,  1873)  speaks  of  the  head 
of  a  Cal^  the  cranium  of  which  was  more  than  fourteen  inches  high  ;  it  was 
eight  and  a-half  inches  long,  and  four  and  a-half  broad.  This  Cal^  with 
two  others,  welt-formed,  was  aborted  at  sis  months,  %rithout  any  injury  to 
the  Cow,  which  was  six  years  old.  There  can  be  no  doubt  that  if  the  full 
period  ot  pr^nancy  had  bean  reached,  this  CaJf  would  havo  proved  trouble- 
some to  extract. 

But  these  latter  are  quite  exceptional  instances,  and  are  tliree  or  four  times 
larger  than  those  usually  met  with. 


'  HsiD  or  A  Foal  uiictes  wctq  HsDBOCEraALCS. 

This  accumulation  of  fluid  takes  places  in  the  ventricles  of  the  brain,  as 
has  been  ascertained  from  dissection  by  Koinard,  Taiche,  Chouard,  Axe,  and 
others,  who  have  found  the  tumour  formed  externally  by  the  skin,  and  inter, 
oally  1^  the  membranes  of  the  brain,  to  which  adhered  a  thin  layer  of  cere- 
bral substance.  The  spinal  cord,  plexus  choroides,  and  cei«bellmn,  havo  been 
generally  observed  to  be  intact,  and  only  the  cerebral  hemispheres  are  destroyed 
more  or  leas  completely.  ■  ; 
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Though  this  alteiationy  or  rather  destniction,  of  the  hsain  is  of  ao  seiioas 
a  character,  and  thoagh  it  muat  have  hegun  at  an  early  period  of  uterine  life, 
yet  it  does  not  appear  to  have  much  influence  on  the  development  of  the 
foBtuSy' ae  this  is. usually  found  to  he  full  grown,  its  skin  covered  with  bdi 
and  well-formed  everywhere  except  in  the  head.  Exceptional  cases  oocar, 
however,  in  which  development  is  arrested ;  as  in  some  mentioned  by  Lecoq, 
of  hydrocephalic  Calves,  in  which  the  limbs  were  atrophied  and  the  bones 
of  these  cartilaginous. 

If  intra-uterine  existence  can  be  maintained  by  the  hydrocephalic  foetus 
until  the  period  of  parturition,  it  generally  penshes  during  lurth  or  80on 
after — usuidly  after  one  or  two  respirations.  In  some  exceptional  cases, 
however,  such  creatures  have  lived  to  the  eighth  day  after  birth,  and,  as 
Saint-Cyr  remarks^  they  might  survive  even  longer  if  the  dropsy  is  not 
very  extensive. 

In  the  most  fnvourable  cases,  nevertheless,  there  is  little  profit  to  be  ex- 
pected from  keeping  such  animals  alive,  as  they  are  ordinarily  weak  and 
thrive  badly ;  they  can  rarely  stand,  and  they  refuse  the  teat,  being  usuallj  in 
a  semi-comatose  state ;  if  the  tumour  chances  to  be  pressed  upon,  the  yoong 
creature  becomes  completely  unconscious  and  lies  in  convulsions. 

Very  few  cases  of  recovery,  even  in  the  mildest  form  of  the  malady,  aie 
recorded. 

DysMda, 

The  obstacle  this  congenital  condition  of  the  foetus  presents 'during  birth, 
iftust,  of  course,  depend  upon  the  volume  of  the  cranial  tumour.  The  birth 
of  a  hydrocephalic  foetus  often  takes  place  spontaneously,  though  perhaps 
only  after  much  straining.  If  the  cranium  is  not  very  liUEge,  and 'provided 
the  labour  pains  are  sufficiently  eneigetic  and  the  position  favourable,  the 
tumour  yields,  and  the  head  becomes  dongated  in  its  passage  through  the  os 
and  the  pelvis,  or  it  may  rupture  internally  and  the  fluid  escape  by  the  ears, 
nostrils,  and  eyes.  "When  extremely  large,  the  cranium  may  offer  an  invin- 
cible obstacle  to  spontaneous  delivery,  notwithstanding  the  most  powerfcl 
labour  pains.  ' 

And,  besides,  the  mechanism  of  parturition  in  such  oases  varies  vrith  the 
presentation — anterior  or  posterior.  The  head  of  the  hydrocephalic  foetos 
being  more  or  less  sphetieal — instead  of  conical,  as  in  the  normal  condition- 
it  results  that  this  part^  when  the  young  creature  is  pressed  upon  by  the 
uterus,  no  longer  acts  as  a  wedge  to  graduaJly  dilate  the  oe  uten.  The  head 
certainly  commences  the  work  of  dilatation,  but  in  a  very  inoomplele  manner, 
and  when  the  javrs — ^particularly  the  upper  oiie—have  olaand  tiie^es,  further 
progress  is  oheicked  by  the  voluminous  forehead.  If  tte  hand  is  introduced 
into  the  vagina,  the  cervix  uteri  is  found  to  be  contracted  on  the  nose  or 
jaws  of  the  foetus ;  and  the  delay  in  further  expulsion  depends  upon  the  size 
of  the  cranium,  the  protrusion  of  the  uterus  into  the  pelvic  cavity,  and  the 
exhaustion  of  the  oigan  by  futile  contractions. 

In  the  posterior  presentation,  birth  takes  place  in  the  manner  already  de- 
ecribed ;  the  hinder  extremities  advance  through  the  os,  then  the  body  and 
neck,  and  birth  is  apparently  taking  place  satis&ctorily  until  the  head  readies 
this  aperture,  when  further  advancement  is  stopped — ^the  resistance  to  ex- 
pulsion being  in  proportion  to  the  volume  of  the  head. 

Not  un&equently,  with  such  a  condition  of  the  fostus  we  have  also  a  nal- 
positioa  to  complicate  mattera. 
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In  the  anterioi  position,  there  is  not  much  difficultjr  ia  di^nodng  the 
presence  of  hjrdtocephalus :  as  the  hand  can  feel  the  voluminous  spherical 
cianium  heyond  the  muzzle  and  eyes,  with  the  ears  on  each  side,  and  its  un- 
eqoally  rousting  surface — hard  in  some  parts,  soft  or  flnctnating  in  others. 
When,  however,  there  is  a  malposition  of  the  fcetus,  then  it  is  eometimes 
mora  difficult  to  discover  the  bydiocepbalns ;  and  often  this  cannot  be  done 
until  the  position  is  remedied.  The  head  should  be  sought  for  in  every  case, 
and  it  will  he  lect^nised  by  the  month,  eyes,  and  ears  j  after  which  the  size, 
consistence,  and  form  of  the  cranium  can  be  estimated  by  passing  the  hand 
over  it 

In  the  posterior  presentation,  hydrocephalus  has  been  recognised  while  the 
ftetns  was  still'in  Uie  uterus.    The  greatly  enlarged  head  may  be  felt  per 
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Tedti/n,  or  even  through  the  abdominal  walls.  But,  as  a  rule,  it  is  only  at  an 
advanced  period  of  Uboni,  and  when  the  body  of  the  young  creature  is 
already  beyond  the  os,  and  perhaps  without  the  vulva,  that  a  difficulty  is 
discovered  and  the  cause  sought  for. 

In  such  a  case  manual  exploration  is  necessary,  and  this  should  be  effected, 
if  possible,  by  passing  the  hand  between  the  foetus  and  the  wall  of  the  vagina. 
Ibis  ia  difibolt  if  the  body  is  still  in  the  passage,  and  it  may  be  requisite  to 
have  recourse  to  traction  to  withdraw  it  therefrom.  I^  however,  it  is  beyond 
the  vulva,  then  the  hand  can  bo  easily  passed  along  the  neck  as  for  as  the 
head,  when  the  real  state  of  afiura  can  be  discovered. 
IndiaUions. 

The  indications  for  treatment  in  cases  of  dystokia  from  hydrocephalas 
alone,  without  reference  to  such  a  complication  as  malposition  of  the  fcotus, 
are  simple  and  few, 

*  For  the  phatagnpb  of  Fin.  S3.  B3,  ud  99, 1  un  indebted  to  mj  ftiend,  Ur.  Sliiplej. 
1LB.C.T,8„  Tumoath. 
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When  the  hydrocephalus  is  not  consideiahle,  judicions  tiaction  will  often 
accomplish  delivery ;  and  several  cases  are  on  record  in  which  foals  and 
calves  whose  cranium  was  of  laige  size  and  full  of  fluid,  have  heen  deliveied 
hy  this  means,  some  of  them  alive,  and  in  the  posterior  as  well  as  the  an- 
terior presentation.  In  such  a  case,  suppose  the  fore  feet  present,  these 
should  he  secured  hy  cords,  the  ends  of  which  may  he  given  to  an  assistaiit; 
then  the  hand  should  he  introduced  into  the  vagina,  and  if  necessary  the  os 
should  he  dilated  sufficiently  to  allow  of  another  cord  heing  £Eistened  on  the 
upper,  or,  perhaps  hotter,  the  lower  jaw,  which  is  often  wider.  Traction 
can  then  he  made  during  the  throes  of  the  mother. 

When,  however,  traction  will  not  effect  delivery  hecause  of  the  size  of  the 
head,  and  the  mother  is  hecoming  exhausted,  the  cranium  must  he  punctured 
— an  easy  operation  when  the  presentation  is  anterior,  hut  more  difficult 
when  it  is  posterior. 

The  puncture  may  he  made  hy  means  of  a  histoury,  a  scalpel  or  ordinary 
knife,  or,  which  is  preferahle,  a  somewhat  large  trocar  and  canola,  curved  if 
possible.  The  most  fluctuating  part  of  the  tumour  should  be  penetrated, 
and  the  fluid  having  escaped,  the  cranial  parietes  collapse,  or  ;give  way  to 
pressure ;  the  head  is  thus  greatly  reduced  in  size,  and  delivery  can  be 
completed. 

Eainard  recommends  the  puncture  to  he  made  on  the  side  of  the  craninm; 
and  should  it  be  necessary  to  still  further  reduce  the  size  of  this  part  by 
bone-forceps  or  other  means,  the  side  of  the  cranium  will  be  found  most 
suitable.  In  the  posterior  presentation,  the  back  of  the  head  may  be  punc- 
tured, and  the  weight  of  the  young  creature's  body,  hanging  beyond  the 
vulva,  will  sufficiently  steady  the  head  for  this  purpose ;  but  in  the  anterior 
presentation,  traction  should  be  made  by  means  of  the  cords  while  the  cnmium 
is  being  opened. 

Eainard  informs  us  that  Conte,  being  called  in  to  assist  a  Mare  in  foaling, 
found  a  posterior  presentation,  and  having  diagnosed  hydrocephalus,  he  was 
able  by  version  to  convert  it  into  an  anterior  presentation,  when  the  head 
was  easily  punctured. 

Embryotomy  has  been  recommended  in  such  cases ;  but,  beyond  reducing 
the  size  of  the  head,  if  that  is  the  only  obstacle,  there  is  no  necessity  for 
resorting  to  further  breaking  up  of  the  body  of  the  foetus.  Indeed,  it  will 
be  found  that,  in  ordinar}'  cases,  patience  and  judicious  manipulation  will 
often  enable  the  obstetrist  to  dispense  with  craniotomy.  This  is  well  ex- 
amplified  in  the  following  instance. 

Drouard  {Becueil  de  M4d.  V6tennaire,  1842,  p.  40)  was  requested  to  attend  a  Hue 
labouring  under  difficult  parturition.  The  animal  was  nine  or  ten  years  old,  in  good 
condition  and  well-formed,  and  had  produced  and  reared  three  or  four  foale.  The 
presentation  was  posterior,  with  the  hind  less  bent  forward  under  the  bodv.  The 
breech  occupied  the  passage,  and  could  not  he  moved  forward  to  allow  the  hand  to 
seize  the  thighs  and  so  bnng  up  tlxe  legs ;  the  labia  of  the  vulva  were  beooming 
swollen,  and  the  Mare,  being  exhausted  by  fruitless  strainiiig,  was  in  a  daogaoiB 
condition.  There  appeared  to  be  only  two  methods  of  delivering  the  animal :  by 
practisinff  embryotomy,  or  forcibly  extracting  the  hind  extremities.  For  this  pnipoee 
a  strong  hooked  instrument  was  fixed  in  the  right  hip  of  the  foetus.  Six  or  seren 
persons  pulled  energetically  at  this  instrument,  while  others  supported  the  Mare  ud 
prevented  her  falling.  As  soon  as  the  skin  and  muscles  began  to  give  way,  thefenmr 
became  disarticulated,  and  was  drawn  out.  After  this  it  was  thought  that  the  other 
parts  of  the  foetus  might  be  extracted  by  ordinary  means ;  but  tumefaction  of  the 
parts  increased  so  rapidly  that  the  other  extremity  had  to  be  removed  in  the  same 
way.  A  hook  was  then  inserted  into  eadi  of  the  acetabular  cavities,'  and  the  body  of 
the  f  OQtus  was  easily  drawn  into  the  vagina  when,  the  head  having  arrived  at  the  peljic 
inlet,  all  further  progress  was  stopped.     The  hand  was  introduced  into  the  uteriod- 
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canity,  and  a  moxutroiis  head  was  recognised ;  in  this  considerable  flnctnation  could 
be  detected,  and  hydrocephalns  was  dia^osed. 

Drouard  was  preparing  to  puncture  the  head,  when  the  assistants,  taking  advan- 
tage of  an  effort  of  the  Mare,  pulled  all  together  so  strongly,  that  they  extracted  the 
trunk  and  head  of  tiie  foetus — ^a  cranium  of  such  monstrous  size  had  scarcely  ever 
been  seen  before.  The  foetus  altogether  was  small  and  emaciated,  but  the  enormous 
head  was  larger  on  the  right  side  than  on  the  left.  On  the  slightest  displacement, 
the  fluctuation  of  the  contained  fluid  could  be  both  seen  and  felt. 

Hacgillivray  (VtUrinary  Jtmrnal,  January,  1877)  attended  a  Cow  which  had  been 
showing  qnnptoms  of  calving  for  some  hours,  the  toattrs  having  escaped,  etc.  He 
found  parturition  further  advanced  than  was  expected,  for  a  pair  of  teet  were  pro- 
truding from  the  vulva.  Observing  that  the  soles  of  the  two  feet  were  shown  upper- 
most,  he  concluded  that  it  was  a  hind-leg  presentation,  or  something  worse.  ^  It 
proved  to  be  a  hind-quarter  presentation,  and  very  slight  traction  sufficed  to  bring 
away  the  f oetns  as  far  as  the  rore-quarters,  but  there  it  came  to  a  complete  standstill. 
He  introduced  his  arm  into  the  passage,  expecting  to  find  a  fore-leg  turned  back ;  but 
could  discover  no  such  obstacle — his  hand  slipping  quite  easily  all  round  the  body  of 
the  foetus.  He  now  attached  cords  to  the  hind-legs  above  the  fetlocks,  and  with  the 
assistance  of  five  or  six  people  drew  away  a  living  foetus.  The  cranium  was  of  an 
inmiense  size,  and  predsely  similar  in  shape  to  Fig.  78. 

What  rendered  the  extraction  of  the  foetus  so  difiicult,  and  the  case  so  uncommon, 
interesting,  and  complicated,  was  that  one  of  the  fore-legs  passed  right  over  the  top 
of  the  enjarged  cranitmi  (from  occiput  to  muzzle),  and  was,  in  fact,  partially  im- 
bedded in  a  jgroove  during  its  whole  course  along  the  abnormally  large  foetal  cranium. 
This  malpositioned  leg  must  have  been  there  for  months,  as  the  bones  of  the  cranium 
were  quite  firm  and  unyielding ;  and  the  erratic  leg  persisted  in  keeping  its  cranial 
position  even  after  delivery.  Tliis  malpostured  foetal  monster  remained  alive  for  a 
lew  minutes  only ;  which  the  farmer's  wife  thought  a  very  lucky  circumstance,  as 
she  was  just  asking  him  to  vuxke  away  with  it  when  it  went  away  of  itself  ! 

Every  case,  however,  does  not  terminate  successfolly. 

OVver  {Veterinarian,  vol.  xlvii.,  p.  481),  in  a  case  of  difficult  parturition  in  a  cart 
Mare,  found,  on  examination  per  vaginam,  the  fore  limbs  of  the  foal  in  the  passage, 
with  the  head  turned  back  out  of  reach.  The  presenting  limbs  being  detached  from 
the  body  of  the  foetus,  an  enormously  enlarged  nead  was  discovered,  the  enlargement 
being  surmised  to  be  due  to  hydrocephalus.  Attempts  were  made  to  puncture  the 
cranium,  but  unsuccessfully — ^though  the  reason  for  the  failure  is  not  stated  ;  conse- 
quently, the  Mare  was  killed.  We  have  given  the  dimensions  of  the  cranium 
at  p.  373. 

Ajscites,  AnasabcAi  and  Htdbothorax. 

"Ascites  "  (fioid  in  the  abdominal  cavity),  and  ^'Anasarca  "  (fluid  beneath 
the  akin),  either  partial  or  complete,  do  not  appear. to  be  such  frequent  diseases 
of  the  foetus  as  hydrocephalus.    The  cases  recorded  are  comparatively  few. 

Anasarca  has  been  observed  in  the  foal,  calf,  and  kid,  and  ascites  chiefly 
in  the  call     These  pathological  conditions  have  generally  been  confounded. 

With  regard  to  ascites,  it  appears  that  in  all  the  recorded  observations,  the 
fcEtus  was  in  what  we  have  designated  the  "natural  presentation  and  position ;" 
though  twice  these  were  complicated :  the  head  being  turned  back  on  the  left 
aide  in  one,  and  in  the  other  all  the  limbs  presented  with  the  head,  the  left 
fore-limb  being  contracted. 

Sometimes  the  foetus  has  ceased  to  live  before  the  full  period  of  pregnancy 
^3  expired,  and  is  expelled  &om  the  uterus;  at  other  times  it  reaches 
maturity,  and  living  through  a  few  of  the  early  pains,  it  succumbs  before 
parturition  is  completed,  either  &om  the  effects  of  protracted  labour  or  from 
the  manoeuvres  adopted  to  extract  it.  Kone  appear  to  have  been  bom  alive  ; 
nor  would  they  be  likely  to  live  if  by  chance  they  were  extracted  before 
death  seized  them.  In  addition  to  the  abdominal  cavity,  the  scrotum  is  often 
enormously  enlarged  through  its  communication  with  the  latter,  of  which  it 
is  only  a  kind  of  diverticulum.  Hydrothorax  is  often  combined  with 
asciteB. 
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With  regard  to  anasarca^  Xoyes  (Barnard,  Op.  city  p.  476)  has  ^sntneeBed 
a  number  of  cases  of  general  anasarca  in  the  coarse  of  a  year,  in  the  neigb- 
Iboorhood  of  Mirepoix,  France.  He  states  that  the  calves  were  bom  at  Inst 
three  weeks  before  their  time,  and  always  dead.  The  connective  tusae  of 
the  entire  body — ^from  the  head  to  the  croup— was  infiltrated  with  seruni, 
the  young  creatures  being  double  or  treble  the  size  of  ordinary  calves ;  the 
head  especially  was  enormously  large.  During  pregnancy  the  abdomen  of 
the  Cows  was  so  developed,  that  their  owners  thought  they  were  bearing  twin 
calves. 

Qu^tier  has  published  details  of  analogous  cases  of  general  infiltration,  in 
which  the  foetus  was  at  least  twice  its  natural  size. 

This  condition  has  been  witnessed  in  the  foetus  of  the  Mare  by  Panli 
(Gurlt  and  Hertwig's  Magazin,  voL  viiL),  and  by  Lehnhardt  (Ibid.,  voL  ix.) 
and  Herran  {Jaumai  de  F4i.  du  Midi^  1 864)  in  the  Goat  The  latter  aatboiify 
made  an  autopsy  of  a  Goat  which  had  died  from  injuries  inflicted  on  its  head, 
and  found  in  it  twin  foetuses,  whose  body  was  completely  infiltrated. 

Cause. 

The  cause  of  this  dropsical  condition  is  not  well  ascertained.  In  some  cases 
it  may  be  due  to  uterine  dropsy  of  the  mother  or  to  constitutional  hydiaemia ; 
but  in  other  instances  it  cannot  be  so,  sis  the  mother  is  in  good  health,  and 
it  would  then  appear  to  be  owing  to  derangement  of  the  foetal  circuktion, 
and  particularly  of  the  venous  system — ^pro^bly  congestion  of  tbe  umbilical 
cord.    At  times,  disease  of  such  organs  as  the  kidneys  may  produce  it 

Arloing  informed  Saint-Ovr  {Op,  eU.,  p.  544)  that  Guilhempey,  veierinaiy  soigeoii 
at  Cologne  (Gen),  met  with  three  caaes  of  foetal  aacites  which  proved  a  came  of 
dyatokia  in  the  Cow.  The  f catua  in  each  caae  waa  in  the  normal  poaition  (veriebio- 
aacnd  of  the  antcoior  preaentation) ;  bat  thongh  the  feet  were  in  the  vagina^  deliTciy 
could  not  be  efifectedf  notwithatanding  the  moat  akilfol  and  energetic  tractioD.  In 
the  firat  caaea,  after  many  difBcultiea  and  much  examination,  it  waa  aacertained  thit 
the  abdomen  of  the  f  oetoa  waa  enormooaly  diatended  ;  and  at  the  moment  the  mother 
atrained,  or  when  traction  waa  made,  thia  region  aeemed  to  divide  into  two  masses, 
aeparated  by  the  apine  of  the  young  creature.  Recosniaing  it  aa  a  caae  of  aacites,  tbe 
amiomen  waa  punctured  by  meana  of  a  long  knife,  the  blade  of  which  waa  giufded 
with  tow  except  at  the  point ;  a  great  quantity  of  fluid  eacaped,  and  tiie  mother  then 
atraininff  violently,  delivery  waa  effected.  The  aecond  caae  waa  of  a  aimilar  character, 
and  in  the  third  caae,  though  puncture  diminiahed  the  difficulty,  yet  it  did  nor  per- 
mit it  to  be  entirely  overcome,  aa  in  the  othera.  Thia  waa  becauae,  in  addition  to  the 
aacitea,  there  waa  hypertrophy  of  the  liver  and  kidneya.  One  of  the  latter  wd^ed 
nearly  eighty-two  ouncea  (2,300  grammea),  the  other  about  seventy  ounces  (1,990 
grammes) ;  the  liver  weighed  ninety-two  ouncea.  The  peritoneum  waa  Uuckeoed, 
and  ahowed  traoea  of  chronic  inflammatioiL  One  of  the  kidneya  aent  to  Arloing  for 
examination  weighed  only  fift^-aix  ouncea,  but  a  large  quantity  of  blood  had  escaped 
from  it  into  the  veaael  in  which  it  had  been  carried.  It  appeared  to  be  five  or  sx 
timea  larger  than  the  kidney  of  a  calf  ready  for  the  butcher,  and  ita  muface  itill 
allowed  ita  uaual  lobulated  arrangement  to  be  aeen.  Ita  proper  cajpaule,  covered  hf 
ita  thickened  peritoneal  envelope,  waa  eaail^  removed,  and  beneath  it  anpearedagreat 
number  of  aomewhat  tranaludd  greyiah  pointa.  On  aection  through  tiie  middle,  the 
two  atructurea  of  the  kidney  were  diatin^^uiahable,  but  their  tint  waa  pale ;  every- 
where, but  more  particularly  in  the  cortical  aubatance,  were  observed  the  gtevish 
pointa,  the  contents  of  which  could  be  readiljr  removed,  leaving  a  amall  caiity  m&eir 
place.  After  hardening  in  chromic  acid,  aectiona  were  made,  imen  the  greyiah  points, 
on  being  aubmitted  to  microacopic  examination,  appeared  to  be  no  many  k^  filW 
with  the  cUbrU  of  epithelium  from,  the  uriniferoua  tubea. 

The  connective  stroma  waa  alao  hypertrophied,  and  particularly  abundant  in  the 
neij^bourhood  of  the  papilke. 

This  waa  evidently  a  caae  of  kyatoid  degeneration  of  the  kidn^,  ftom  atresia  of  tite 
papillie— a  kind  of  degeneration  obaervc^  in  the  human  apeoiea,  and  deacribed  in 
Virchow'a  "  Pathology  of  Tumours." 
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Fnmck  lemarks  (HanHmch  der  ThterdrzUichen  Oeburtshulfe,  p.  429),  that 
the  hot  that  sometimes  a  Cow  wi]l  for  a  number  of  years  bring  forth  these 
dropsical  calves  (WasserkaWer)  in  succession,  while  other  Cows  in  the  same 
shed  prodaee  healthy  calves,  shows  that  there  is  probably,  in  these  cases, 
at  least  some  anomaly  in  the  uterine  vessels ;  the  &ct,  also,  that  sometimes 
along  with  general  anasarca  and  ascites,  there  are  rhachitic  alterations  of  the 
bones,  points  to  mal-assimilation,  or  deficient  supply  t)f  the  protein  sub- 
stances an4  phosphorus  salts,  the  deficiency  being  presumably  due  to  disease 
on  the  part  of  the  mother,  or  to  some  anomaly  in  the  composition  of  the 
uterine  milk. 

Dysiokia, 

The  amount  of  difficulty  met  with  during  delivery  in  these  cases  wiU 
depend  upon  the  quantity  of  fluid  effused  into  the  abdominal  cavity,  chest, 
or  superficial  connective  tissue. 

Sometimes  delivery  is  possible  with  the  aid  of  traction.  But  in  the  great 
majority  of  instances,  when  the  head  and  fore-feet  have  passed  through  the 
08,  further  progress  appears  to  be  impossible.  In  these  cases  we  have  ex- 
treme distention,  but  even  in  some  of  them  delivery  by  traction  is  not  hope- 
less. Cazeaux  {TraUe  Theoretique  et  Pradique  de  VArt  des  Accouchments^ 
p.  659)  says  of  this  condition  in  the  human  foetus  :  "  The  abdominal  parietes 
have  been  observed  to  yield  in  such  a  way  that  a  large  portion  of  the  tumour, 
remained  above  the  inlet,  while  the  trunk  gradually  descended  into  the 
pelvis ;  and  when  once  a  part  of  the  abdomen  had  cleared  the  passage,  the 
fluid  escaped  into  it  and  towards  the  point  where  there  was  least  resistance, 
the  volume  of  the  part  still  in  the  pelvis  progressively  diminishing,  and 
delivery  being  finally  accomplished  naturally." 

Saint-Cyr  is  of  opinion  that  it  is  probable  delivery  has  been  effected  in  a 
similar  maimer,  in  those  cases  in  which  the  dropsical  foatus  of  animals  has 
been  extracted  without  operation  or  mutilation. 

Sometimes  the  walls  of  the  abdomen  give  way,  as  in  the  case  recorded  by 
CoQijon  (Rainard,  Op.  cU.,  p.  485).  This  veterinarian  attended  a  Cow,  three 
yeais  old,  which  was  in  the  act  of  parturition.  The  foetus  was  in  the  natural 
position,  and  the  head  and  fore  limbs  were  external  to  the  vulva.  Strong 
traction  was  employed  to  extract  it,  during  which  the  abdomen  ruptured,  and 
it  was  estimated  that  more  than  twenty  litres  of  fluid  escaped.  The  Cow 
was  in  great  danger  for  a  month  afterwards. 

Diagnosis. 

The  nature  of  the  obstacle  can  only  be  ascertained  by  vaginal  or  uterine 
exploration,  though  an  examination  jper  rectum  may  assist  in  leading  to  a  cor- 
lect  diagnosis. 

In  vaginal  exploration  the  great  size  of  the  abdomen  in  ascites,  the  dis- 
tention of  its  parietes,  and  the  fluctuation  on  pressure,  should  reveal  the  state 
of  afiaiis.  Not  unfrequently,  however,  the  body  of  the  fcetus  so  completely 
blocks  up  the  passage  that  it  is  impossible  to  pass  the  hand,  and  it  may  be 
necessary  to  remove  the  protruding  limbs  by  embryotomy  in  order  to  diminish 
its  volume.  Hesitation  in  resorting  to  this  operation  is  usually  unjustifiable, 
as  the  foatus  is  nearly  always  dead,  and  if  alive  it  cannot  exist  after  birth. 

It  has  been  recommended,  in  addition,  to  remove  the  two  first  ribs,  in 
order  to  allow  the  hand  to  explore  the  interior  of  the  foetus.    If  the  obstacle 
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is  due  to  ascites,  the  convex  condition  of  the  diaphragm,  and  the  flactoation 
of  the  fluid  on  the  abdominal  side  of  it^  will  be  lemaiked. 

When  the  dystqkia  is  owing  to  anasarca,  this  will  be  distinguished  bj  the 
general  roundness  of  the  surfoce  of  the  body,  owing  to  the  sabcutaneoos  fluid, 
which  effaces  all  the  prominences,  and  to  &e  oedematous  sensation  commaiii* 
cated  to  the  fingers  by  pressure. 

Indications. 

When  the  condition  of  the  foetus  is  once  ascertained,  the  principal  indica- 
tion, if  delivery  by  traction  cannot  be  effected,  is  to  diminish  its  volume,  bj 
producing  the  evacuation  of  the  fluid  which  distends  it,  as  promptly  and  effecto- 
ally  as  possible. 

In  ascites^  puncture  of  the  abdomen  through  the  parietes  of  that  cavity,  if 
they  can  be  reached,  or  puncturing  the  diaphragm  through  the  chesty  if  thej 
cannot,  must  be  practised.  In  the  first,  a  bistouiy  or  any  kind  of  convenient 
knife,  or  a  trocar,  will  suflice ;  in  the  second,  a  long  trocar  or  long-bladed 
knife,  wrapped  round  with  tow  to  near  the  point,  will  answer  the  same  pur- 
pose ;  or  if  the  hand  can  be  introduced  into  the  thorax,  the  fingers  alone  will 
rupture  the  diaphragm.  As  the  fluid  escapes,  the  abdomen  collapses,  and 
delivery  is  then  easy. 

When  anasarca  is  present,  the  fluid  must  be  got  rid  of  by  deep  incisions 
through  the  skin  wherever  the  hand  can  reach.  The  mechanical  extraction 
of  the  foetus  should  then  be  easy.  In  a  case  reported  by  Anacker,  howeva 
(Thierarzt,  1868,  p.  85),  the  foetus  was  so  large  that  it  had  to  be  removed  by 
gastro-hysterotomy. 

1.  In  1815,  Rouchon  communicated  the  following  case  to  Rainard  (Op.  d/.,  p.  4S4). 
He  was  called  to  see  a  Cow,  ten  years  old,  and  which  had  always  until  then  been  is 
ffood  health,  and  had  calved  foor  times :  but  the  belly  had  never  been  so  Uige  tf 
during  the  pregnancy  with  the  calf  which  it  was  then  attempting  to  ^t  rid  of.  It 
was  extremely  feeble,  and  before  anything  could  be  done  towards  assisting  it,  aslama- 
lant,  had  to  be  administered.  No  portion  of  the  foetus  was  visible,  but  on  BouchoA 
introducing  his  hand  into  the  uterus,  he  found  the  fore  limba  and  the  head ;  the 
creature  was  in  the  dorso-lumbar  position,  and  on  the  fingers  being  passed  into  Uie 
mouth,  it  was  discovered  that  it  was  dead.  The  limbs  and  jaw  were  oorded,  and  oo 
traction  being  ^tiently  but  forcibly  exercised,  the  head  and  fore  limbs  were  extracted, 
though  it  was  miposible  to  remove  more  than  these.  With  very  great  diJBBcoltj  tlie 
hand  was  again  passed  into  the  genital  passages,  and  it  was  found  that  the  abdomen 
and  scrotum  of  the  foetus  were  of  an  enormous  volume.  The  abdomen  was  punctored 
with  a  bistoury,  and  Kouchon  estimated  that  from  seven  to  eight  litres  of  a  yeUov, 
oily-looking  fluid  escaped  therefrom.  The  extraction  of  the  calf  was  immediately 
effected,  and  soon  after  the  Cow  expelled  nearly  three-fourths  of  a  bucketful  oi  the 
same  kind  of  liquid. 

2.  Oourjon,  according  to  the  same  authority,  saw  a  Cow,  three  yean  old,  tbef<Btiis 
of  which,  in  the  same  position,  had  the  head  and  fore  limbs  protru^Ied ;  in  the  attempts 
to  extract  this  foetus,  its  abdominal  parietes  were  ruptured,  when  it  was  calcnlw 
that  twenty  litres  of  fluid  escaped.  Soon  after,  this  veterinarian  had  to  punctore  the 
abdomen  of  anotiier  calf  foetus  with  a  bistoury,  then  to  enlarge  the  incision  with  the 
fingers  and  hand,  in  order  to  permit  the  escape  of|the  fluid  therein,  which  was  sap- 
posed  to  amount  to  twenty-five  Utres.)  The  foetus  IumI  also  anasarca  of  the  hind  hmbs. 

Schwarz,  according  to  Franck,  describes  the  case  of  a  calf  affected  with  hjfdrop* 
urUvereaUg,  which  an  empiric  had  been  trying  for  twelve  hours  to  extract,  and  the 
four  feet  of  which  had  been  drawn  into  the  vamna.  Schwarz  incised  thekystow 
swelling  about  the  neck,  idtter  which  the  calf  coxda  be  removed. 

3.  Voigtlander  {Sdchs,  Jahreaherieht,  1861,  p.  67)  also  mentions  a  similar  case,  m 
which  the  fore  limbs  had  to  be  extracted,  and  the  chest  and  abdomen  opened,  befcn 
birth  could  be  effected.    The  Cow  was  saved. 

4  Mttller  (Oesierr.  Vierteljahresschrift,  1868,  p.  36)  likewise  describes  a  droueicalcs!^ 
the  fluid  in  the  kysts  being  clear  and  yellow,  with  whitish  flakes  ;  theyhad  the  foim 
of  echinoooocus  kysts,  and  were  formed  by  a  thin  serous  membrane.    The  lungs  vere 
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very  Bniall»  and  the  chest  contained  a  quantity  of  water ;  the  heart  was  large,  and 
the  right  chambers  much  widened. 

5.  Gierer  (7&ic2.,  1871)  alludes  to  an  ascitic  calf  which,  when  being  forcibly  extracted, 
raptured  internally,  and  a  stream  of  fluid  gushed  from  its  mouth  and  nostrils.  The 
same  authority  writes  of  another  calf  in  tiie  same  condition,  which  ten  men  had  ex- 
tracted as  far  as  the  withers,  but  could  get  it  no  further.  Gierer  contrived  to  make 
sn  opening  in  the  abdomen,  when  a  great  quantity  of  fluid  escaped,  and  the  young 
creature  was  then  removed. 

6.  Dinter  {SlUhs,  Jahrethericht,  1867,  p.  87)  relates  a  case  in  which  five  men  had  ex- 
tracted the  calf  as  far  as  the  shotdders,  when  it  remained  fast.  It  was  punctured  by  a 
trocar  and  canula,  and  eight  to  ten  quarts  of  blood-tinted  serum  escaped.  When 
examined  after  it  was  removed,  about  half  a  pailful  of  fluid  was  still  in  the  abdomen. 

7.  Binz  {OeburishUlfe,  etc,  p.  241)  gives  the  case  of  an  ascitic  calf,  the  head  and 
one  fore  limb  of  which  had  passed  through  the  os  uteri.  The  chest  and  abdomen  were 
opened  through  the  breast,  the  fluid  was  evacuated,  and  delivery  effected. 

An  extremely  rare  cause  of  dystokia  is  due  to  congenital  occlusion  of 
the  urachus,  whicli  leads  to  great  accumulation  of  urine  in  the  bladder,  and 
consequent  distention  of  the  abdomen.  A  Very  good  example  is  given  in  the 
yearly  report  of  the  Veterinary  School  of  Hanover,  for  1872. 

Tins  condition  will  be  diagnosed  in  the  same  way  as  ascites,  and  the  same 
indications  for  extraction  of  the  foetus  are  to  be  observed. 

E3IFHTSEHA. 

Emphysema  of  the  foetus  is  sometimes  found  to  be  a  cause  of  dystokia. 
Leconte  mentions  that  he  has  met  with  a  case  in  which  a  living  foetus  was 
partially  emphysematous,  the  head  and  neck,  as  far  as  the  shoulders,  being 
involved. 

This  case  is  exceptional,  however,  as  thid  condition  is,  as  a  rule,  observed 
oxdy  after  the  foetus  has  perished  in  the  uterus.  It  sometimes  lu^pens  that 
daring  parturition  the  water-bag  is  ruptured  before  the  young  creature  has 
made  sufficient  progress,  or  it  may  be  in  a  bad  position.  The  uterus  then  closely 
contracts  on  it,  over  the  whole  of  its  surface,  and  it  soon  succumbs.  In  the 
course  of  two  or  three  days  its  tissues  have  become  softened  and  decomposed ; 
the  subcutaneous  connective  tissue  becomes  distended  with  gases,  the  result  of 
this  decomposition,  and  in  a  short  time  the  entire  carcase  of  the  young 
creature  is  inflated.  This  inflation  indirectly  distends  the  uterus,  and  the 
foetus  sometimes  increases  so  immensely  in  volume  as  to  cause  rupture  of  the 
waUs  of  that  organ. 

The  hair  on  the  skin  of  the  foetus  is  loose  and  easily  removed ;  the  skin 
is  often  dry,  and  the  fluids  small  in  quantity.  Gases  are  not  un&equently 
disengaged  in  the  foetal  membranes,  and  particularly  in  the  amnion.  Bossetto 
{Giornale  di  Veterinaria  PracUca,  1859)  mentions  a  curious  case  of  this 
description,  in  which,  after  rupturing  the  membranes  of  a  foetus  that  had 
been  dead  in  the  uterus-for  some  time,  on  withdrawing  his  hand  from  the 
v^;ina  there  was  a  rush  of  carburetted  hydrogen ;  this  became  ignited  by 
the  flame  of  ^  candle  held  some  distance  from  the  vulva  of  the  pregnant 
ammaL  The  flame,  ten  to  twelve  inches  long,  burned  for  some  time,  and 
the  Cow  did  not  appear  to  suffer. 

Indications. 

The  dryness  of  the  skin  and  the  large  volume  of  the  foetus,  as  well  as  the 
inertia  of  the  uterus,  are  the  obstacles  to  extraction.  Consequently,  version 
and  retropulsion  cannot  be  beneficially  resorted  to  here ;  but  deep  incisions 
inay  be  practised  on  the  surface  of  the  body  of  the  foetus  as  far  as  the  hand 
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and  knife  can  leach.  The  maternal  pasaagra,  as  well  as  the  fixtoB,  ikooU 
then  be  well  Inbricatod  with  aome  fatty  agent,  and  if  the  caicaae  ii  in  t 
favoorable  podUou  traction  may  be  tried — ooids  and  hooka  being  emplojid 
in  a  manner  hereafter  to  be  deeoribed.  If  the  position  is  not  &T«mUe, 
then  it  mnst  be  corrected. 

Should  mechanical  extraction  fail,  then  embryotomy  must  be  piactiBed. 
After  the  foetoB  has  been  removed,  tborongli  demsing  of  the  nteraa  wiU  b« 
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Qemun  anthors  only,  so  ar  &a  I  can  ascertain,  make  mention  of  Uai 
condition,  in  which  there  are  abnormal  accnmnlationa  of  adipose  matta  in 
the  sabcataneooB  connectiTe  tissne ;  so  that  at  birth  these  &t  deposits  dtm 
canse  the  calf  to  weigh  mora  than  a  handredveight.  They  are  deoignited 
in  Germany  "  lard  calves  "  (Speck-kdlba ). 

Indieatians. 

The  indications  for  the  extraction  of  these  lardaceoos  calves  aie^  as  mi^ 
be  presomed,  the  same  as  those  for  over-developed  fiBtases  in  genenL 

COKTBiCnOHS. 

This  designation  has  been  given  to  the  permanent  contraction  or  retiaction 
of  certain  mnsdes — and  we  might  add  tendons  and  ligaments — which,  in 


becoming  hard  and  rigid,  are  at  the  same  time  reduced  in  length  and  tiddc- 
nesa,  so  as  to  form  inextensible  cords  which  deform  the  part  they  are  attubed 
to,  and  prevent  its  assuming  its  natoral  positions. 

This  state  of  contiaction  and  rigidity  only  takes  place  slowly  and  jmigns- 
sively,  and  it  chiefly,  though  not  exchtsively,  affects  the  muscles  of  the  seek 
and  fore  limbs,  giving  these  a  vicious  direction  which  it  is  very  difficult  to 
change,  and  which  at  paTkOrition  may  become  a  rather  troublesome  cnue  of 
dystokia. 
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The  canaes  of  these  deyiations,  which  bxing  about  actual  alterations  in  the 
stroctuie  of  the  bones  and  muscles  themselves,  are  veiy  obscure.  Bouley  is 
of  opinion  that  the  lesion  is  solely  due  to  the  passive  influence  of  a  &lse 
portion,  whicb  the  foetus  assumes  and  maintains  for  a  long  time,  and  ta 
which  the  muscles  and  bones  finally  accommodate  themselyes.  Bainard 
thought  the  cause  might  be  of  a  mechanical  nature,  and  due  to  the  pressure 
exercised  on  the  foetus  by  the  colon — particularly  its  pelvic  portion — when 
Med  with  hard  &cal  matters,  the  residue  of  ligneous  provender.  He  also 
considered  it  possible  that  it  might  be  of  a  convulsive  land*  owing  to  disease 
of  the  nervous  centres. 

When  the  neck  is  afifected,  it  is  bent  round  to  the  side,  the  nose  being- 
boned  in  the  flank,  or  even  resting  on  the  hind  quarters  of  the  foetus ;  and 
so  ligidly  is  it  curved,  that  not  only  does  it  resist  aU  attempts  to  straighten  it 
in  the  uterus,  but  even  when  extracted  and  the  foetus  is  dead,  the  neck  can- 
not be  made  to  assume  a  rectilinear  direction. 

The  period  of  gestation  at  which  this  deviation  occurs  is,  of  course,  diffi- 
cult to  arrive  at;  but  Sainard  and  Saint-Cyr  are  of  opinion  that  it  takes 
place  early,  as  the  bones  of  the  head  and  neck  are  mor^  0£  less  deformed  in 
some  cases,  the  head  being  more  especially  distorted  and  curved  laterally, 
and  moulded,  so  to  speak,  to  the  parts  on  which  it  has  rested  during  intra- 
uterine  existence. 

This  distortion  appears  to  be  more  frequent  in  monodactyles,  the  neck  of 
which  is  longer  than  that  of  ruminants  or  other  domesticated  animals  j  and 
according  to  French  writers,  it  appears  to  be  more  common  in  some  lociJities 
than  others,  and  to  be  frequent  in  certain  years — particularly  in  those 
of  scarcity  or  bad  forage.  Houssard  reported  that  in  Franche-Comt^  he  had 
seen  the  majority  of  brood  Mares  abort  near  the  termination  of  pregnancy, 
or  experience  great  difficulty  in  foaling,  £rom  this  abnormal  distortion  of  the 
neck.  Courjon,  another  Veterinary  Surgeon  practising  at  Meyzieux,  Isere, 
has  remarked  on  the  frequency  of  this  accident,  under  the  influence,  it  was 
presumed,  of  the  same  causes.  Schaack  informed  Saint-Cyr,  that  in  his  long 
experience  he  had  met  with  several  cases  of  this  kind,  one  of  which  was  in 
a  Calf  that  nevertheless  lived,  notwithstanding  the  deformity. 

Contraction  of  the  limbs  also  appears  to  be  more  frequent  in  Foals  than 
Calves,  and  Taries  in  degree  :  from  slight  bending  at  the  knees,  which  gene- 
rally more  or  less  disappears  after  birth,  and  as  the  animal  acquires  strength, 
to  extreme  flexion,  so  that  ligaments  must  be  ruptured,  and  perhaps  bones 
broken,  before  the  distortion  can  be  corrected.  The  accident  is  alluded  to 
by  Favre  {Le  VHMnaire  Campagnard,  p.  290),  Gaven  (Jonma/  de  MSd, 
VUSrinaire,  1850,  p.  201),  Lemau«  (RecueU  de  Mid.  VHSrinaire,  1858> 
p.  444),  V&et  (Ibid.  1837,  p.  289),  and  Cartwright 

V^refs  case,  alladed  toby  Saint-Cyr,  is  somewhat  remarkable,  and  deserves  notice. 
On  exploring  the  uterus  of  a  Cow  in  ollstructed  parturition,|he  recognised  that  the  foetus 
was  atiye,  and  that  it  was  presenting  with  the  head  and  all  the  feet  together.  The 
left  fore  le«  was  very  thin  and  had  only  one  claw  :  it  was  bent  at  three  angles  at  25** 
to  3(f ,  and  it  was  impossible  to  straighten  it  without  tearing  the  skin,  as  well  the 
flexor  muscles  which,  by  their  retraction,  had  produced  these  angles.  One  of  the 
angles  was  at  the  fetlock,  the  other  at  the  knee,  and  the  third  at  the  elbow.  Thd 
foetus  was  at  the  same  time  affected  with  ascites.  Deli  very  was  very  difficnlt^  but  it 
was  effected  after  the  two  fore  Jimbs  had  been  removed  and  the  abdomen  punctured. 

The  fcetus,  in  addition  to  the  defective  conformation  of  its  left  fore  les,  had  a  very 
short  and  thick  neck,  and  the  xiphoid  cartilage  was  about  eight  inches  long  and 
carved  upwards,    l^e  calcis  of  the  right  Ixock  &d  not  project,  and  the  femur  of  the 
same  limo  was  bulging. 
.  Cartwright  gives  two  instances — ^the  only  ones  in  English  literature— both  of  which 
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are  interesting  and  instrootive.  In  one  case  ( Veterinarian^  toL  xz.  pu  385),  the  Gilf 
had  hwa  extracted  by  an  empiric,  who  had  raptured  the  utenu  of  the  Cow,  to  that  it 
had  to  be  destroyed.  The  hind  parts  of  the  Calf  were  much  contracted  and  dimi- 
nished  in  size  ;  the  anns  was  impervions.  The  hind  extremities  were  fractared  in 
extraction,  bnt  they  mnst  previously  have  been  lying  under  the  beUy  or  asainst  Hn 
sides,  and  the  UgamenU  of  the  paUUoB  appeared  to  have  become  shortened,  as  "the 
femur  and  tibia  formed  aunost  a  straight  line,  there  not  being  the  least  flexure  at  tbe 
stifle  joints."  "  The  stifle,  hock,  fetlock,  and  jMstem  joints  were  so  firmly  braced  to- 
gether, that  they  were  completely  fixed  and  mmiovable,  and  would  not  bend  back- 
wards, sideways,  or  forwards  in  the  least.  On  examining  these  joints,  not  the  slightest 
union  of  tlxe  cartilages  or  bones  had  taken  place  ;  only  a  shortcaiing  of  the  ligamenti 
of  the  joints  genially,  not  permitting  the  usual  flexture  of  the  parts.  From  the 
contraction  at  the  stifle  joints,  the  legs  were  almost  straight,  forming  only  a  curve  by 
the  metattfsal  and  pastern  bones  being  drawn  a  little  anteriorly." 

The  other  instance  {Ibid.  vol.  xvi.,  p.  487)  was  in  a  Cow  six  years  old,  which  could 
not  calve.  The  j^resentation  of  the  fcetus  was  posterior,  and 'as  the  hind  legs  coold  not 
be  drawn  into  their  proper  position  by  hand,  it  was  attempted  to  do  this  by  force  with 
cords.  But  the  limbs  proved  quite  rigid ;  one  limb  at  last  broke  off  below  the  hock, 
then  the  other,  and  the  foetus  was  at  length  extracted  by  powerful  pulling.  It  was 
then  noticed  that  "  the  stifle  joint  lay  forward,  high  up  against  the  posterior  riba, 
and  was  held  firmly  there  by  uie  great  contraction  of  the  skmover  the  parts."  "The 
extenso^rmusdes  underneath  were  very  much  shortened.  The  tibia  was  slso  bent 
unusuiJly  backwards,  as  the  os  calcis  came  almost  in  contact  with  the  hip  joint  The 
muscles  here  were  in  the  same  state  of  contraction  and  shortoiing  as  those  attached 
to  the  patella,  etc  The  part  of  the  limb  below  the  hock  was  nearly  in  its  natoral 
position,  beiug  only  a  little  more  flexed  u^on  the  tibia  than  usuaL  The  stifle  and 
nock  joints  were  also  firmly  held  together  m  their  altered  position,  by  the  shortening 
of  some  and  lengthening  of  other  of  the  ligaments  of  the  joints ;  and  whm  the 
muscles  were  cut  through,  the  joints  could  not  be  brousht  to  their  natural  poeitioos 
without  rupturing  some  of  these  ligaments.  Both  hind  Tegs  were  in  this  state.''  The 
Cow  had  to  be  d^troyed  next  day,  as  the  neck  of  the  uterus  was  ruptured. 

Indicaiians, 

The  indications  for  delivery  are  the  same  as  those  which  will  be  giren 
for  extraction  of  the  foetus  in  malposition  of  the  limbs  and  head. 

Not  unfrequently  recourse  must  be  had  to  embryotomy ;  and  the  limbs 
more  particularly  require  attention  in  this  operation,  as  by  dividing  the 
muscles,  tendons,  or  ligaments  of  those  which  are  contracted,  they  may  be 
straightened  and  delivery  effected.  A  careful  examination  should  be  made 
of  the  presenting  limbs  in  all  cases  in  which  they  are  found  to  be  flexed,  in 
order  to  discover  whether  the  joints  are  movable ;  and  great  care  ought  to 
be  exercised  in  using  traction  before  they  are  straightened  or  removed  by  the 
knife ;  as  rupture  of  the  uterus,  or  severe  laceration  of  the  other  soft  parts, 
maybe  the  result 

Tumours. 

Tumours  of  various  kinds,  situated  either  externally  or  internally,  may 
prove  an  obstacle  to  birth ;  though  the  cases  recorded  are  very  few.  Some 
of  the  former  are  kysts  which,  in  some  instances,  may  be  looked  upon  as 
due  to  a  second  undeveloped  ovule  which  has  grafted  itself  on  the  foDtns. 
Hygromata  are  not  very  uncommon,  and  some  of  these  are  often  raptured 
during  birth. 

1.  Btnz  {OeburtshUffe,  p.  244)  describes  an  immense  kyst  in  the  liver,  which  rendered 
parturition  difiicult ;  and  we  have  already  alluded  to  enormously  enlarged  kidneys 
producing  ascites.  * 

2.  Ltldke  mentions  an  enormous  kyst  on  the  neck  of  a  calf,  as  entirely  oppodng natural 
delivery.  The  kyat  was  situated  in  the  subcutaneous  connective  tissne,l>elow  the  ear 
on  the  riffht  side,  and  measured  more  than  a  foot  in  diameter ;  it  contamed  tiiirty<six 
pounds  of  fluid,  which  was  yellow-coloured,  and  in  which  were  some  flocculi  of  lymph. 
During  labour  it  lay  against  the  fore  Umbs,  which  were  advanced  into  the  pelvis,  and 
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it  had  pushed  the  head  so  far  back  that  this  coald  not  be  found.  The  nature  of  the 
tumour  having  been  ascertained,  Ludke  punctured  it ;  this  rendered  delivery  possiUe, 
and  saved  the  Cow. 

3.  Rossignol  {Journal  de  MM.  ViUrinahre  de  Lyon,  1864,  p.  400)  ^ves  a  very  in- 
teresting account  of  a  case  of  this  description.  Makinff  an  exploration  in  a  case  of 
protracted  labour,  he  found  that  the  foetus,  which  was  dead,  was  in  the  anterior  pre- 
sentation, with  the  head  turned  back  and  out  of  reach.  It  was  decided  to  remove  it 
by  embryotomy,  in  order  to  rescue  the  Cow,  which  was  greatly  exhausted.  The  fore 
limbs  were  removed  one  after  the  other,  and  this  allowed  a  com  with  a  runnins  noose 
to  be  passed  round  the  neck,  which  was  then^straightened  and  the  head  brought  into 
the  vsfiina,  from  which  the  foetus  was  extracted  by  moderate  force. 

Birth  was  then  supposed  to  be  finished,  but  to  the  surprise  of  Rossignol  and  his 
four  assistants,  who  pulled  with  all  their  might,  the  calf  could  make  no  further  pro- 
gress. The  case  was  an  embarrassing  one,  and  necessitated  'another  examination ; 
this  was  rendered  easier  from  the  fact  of  the  fore  limbs  having  been  removed.  Pass- 
inff  the  hand  beneath  the  thorax  of  the  foetus,  it  soon  came  in  contact  with  a  large, 
soud,  round,  and  smooth  tumour,  but  no  trace  of  ears  or  jaws  could  be  felt.  It  seemed  to 
be  firmly  attached  in  front  of  the  umbilicus,  though  it  was  slightly  movable.  Deciding 
that,  whetber  it  was  the  head  of  another  foetus  or  whether  it  was  a  tumour,  the 
union  should  be  broken  by  the  increasing  traction,  a  rope  was  passed  round  the  hind 
quarters  of  the  Cow  and  held  by  assistants  at  its  head,  and  the  pulling  at  the  foetus 
recommenced.  This  at  last  brought  away  the  whole  of  the  body,  out  the  tumour  was 
left  behind  in  the  uterus.  All  these  manipulations  did  not  last  longer  than  half-an-hour. 

The  fcetns,  though  large,  was  remarkably  emaoiated.  Towards  the  umbilical  resion 
there  was  a  place  as  big  as  the  hand,  which  was  denuded  of  skin ;  the  latter  had 
been  torn  off,  leaving  the  tunica  abdominalis  exposed  ;  this,  around  the  margin  of  the 
wound,  showed  long  fibrous  shreds.  The  umbilical  cord  was  somewhat  long,  but  did 
not  appear  to  have  had  any  connection  with  the  tumour.  Search  was  about  to  be 
made  for  the  latter,  when  tne  Cow  lay  down ;  the  labour  pains  again  commenced— 
at  first  feebly,  but  gradually  increasing — and  at  length,  without  any  assistance,  a 
larY^e  white  tumour  was  expelled,  and  soon  after  the  foetal  envelopes. 

The  tumour  was  spheroiaal  in  shape,  white,  hard,  and  nodulated,  and  appeared  to 
be  composed  of  fibro-adipose  tissue.  It  was  covered  by  a  thin,  smooth,  but  resisting 
membrane,  beneath  which  were  blood-vessels.  On  one  side  was  a  net-work  of  veins, 
and  there  were  also  some  fibrous  bands  indicating  where  it  had  been  attached  to  the 
fcetus.     It  weighed  a  little  over  eleven  pounds. 

The  Cow  quickly  and  completely  recovered. 

4.  Pflu|;  {ZeUschriJl  fur  Tfiiermedicin,  etc.,  vol  i.,  p.  367)  was  called  to  attend  a 
Croat  in  difiicnlt  labour,  and  pn  manual  exploration  discovered  that  the  first  fostus  was 
in  a  normal  position,  but  that  on  each  side  of  the  head,  in  the  parotideal  regions  and 
towards  the  larynx,  were  too  large  swellings  (congenital  scrofula)  which  prevented  the 
passage  of  the  young  creature.  By  manipulation,  pressure  on  the  tumours — ^which 
were  as  large  as  a  simdl  fist — first  on  one  side,  then  on  the  other,  with  gentle  traction, 
the  kid  was  released.  Two  other  kids  which  were  in  proximity  to  the  first,  were  also 
artificially  delivered. 

5.  Schuepe  (Gurlt  and  Hertwig*s  Magaxm,  1863)  describes  the  case  of  an  unborn 
foal  which  had,  behind  the  lower  jaw,  towards  the  neck,  a  kind  of  scrofulous  tumour. 
On  examination,  this  was  found  to  be  a  distension  of  the  Eustachian  pouch,  which 
contained  six  Berlin  quarts  of  yellow  but  somewhat  coagulated  serum. 

Indications. 

The  indications  will  depend  upon  circumstances.  In  the  examples  given, 
the  course  there  followed  may  ho  again  adopted.  Puncturing  the  tumour  if 
it  contains  fluid,  removing  it  if  it  is  accessible  and  solid,  and  embryotomy  if 
neither  of  these  operations  is  likely  to  he  successful,  are  the  only  measures 
which  can  he  recommended. 

DEATH. 

Many  practitioners  are  of  opinion  that  the  death  of  the  foetus  renders  par- 
turition difficult.  In  certain  circumstances  it  may  do  so,  but,  as  a  rule,  pro- 
vided it  is  in  a  proper  position  and  properly  developed,  its  death  has  hut 
little  influence  on  this  act.  We  have  already  nUuded  to  the  death  of  the 
fffittts  at  page  235, 

2*- 
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CHAPTER     m. 

MonstroBities. 

The  designation  ^'Monster,"  ^' Monstrosity,''  or  Lusus  Naivanz  (Frencl^ 
Manure,  MonstruosUe ;  G^rman^  Missgeburt;  Italian,  Mostro;  Spanish,  ifon- 
struo\  is  generally  applied  to  a  creature  which  exhibits  some  vice  in  confonu- 
tion, — dome  remarkable  anomaly  or  oiganic  deviation  in  form  or  stractiue,  or 
both,  in  one  or  more  parts  of  its  body. 

Monstrosities  have  been  conveniently  divided  into  two  kinds:  those  which 
are  anatomically  so,  and  those  which  are  so  by  reason  of  their  vicious  conforma- 
tion. The  first  present  no  modifications  externally,  and  there  is  no  dis- 
turbance of  function,  but  merely  a  change  in  the  number  or  position  of 
certain  organs— a  change  only  discoverable  by  post-mortem  examination.  The 
second  includes  those  defects  or  deformities  which  more  or  less  seriously  im- 
pair the  value  of  the  young  creature,  either  by  destroying  the  symmetiy  of 
its  shape,  or  rendering  it  more  or  less  useless  by  the  absence  or  incomplete- 
ness of  certain  organs. 

The  term  *'  monstrosity,"  however,  is  usually  reserved  for  a  creature  which 
presents  the  most  serious  kind  of  organic  alterations,  and  which  involve  one 
or  more  organs — external  or  internal — ^these  being  modified  in  form,  structoie^ 
and  relations.  In  this  class  we  may  have  a  deficiency  in  one  or  more  limhs, 
head,  part  of  the  head  or  trunk,  or  fusion  more  or  less  incomplete  of  two  or 
more  individuals,  etc. 

It  must  be  admitted,  however,  that  the  limits  between  these  groups  of 
anomalies  or  organic  deviations  are  not  well  defined,  and  that  they  meige 
into  each  other  imperceptibly ;  so  that  it  is  not  always  possible  to  say  wheie 
the  one  class  ends  and  the  other  begins,  and  we  can  only  fix  upon  the  types 
of  each  of  these  artificial  groups. 

In  ancient  times  the  appearance  of  monstrosities  was  ascribed  to  the  in- 
fluence of  enraged  gods,  and  they  were  regarded  with  fear  or  honor ;  or  ther 
were  looked  upon  as  prodigies  or  freaks  of  Nature,  and  described  as  marrek 
or  curiosities. 

Indeed,  it  was  not  until  the  end  of  the  eighteenth  and  commencement  of 
this  century  that  they  began  to  be  studied  in  a  scientific  spirit,  and  their 
anomalies  shown  to  be  only  simple  modifications  or  irregularities  in  the 
development  of  organs.  HaUer  and  Meckel  commenced  this  new  era,  bat  it 
was  not  until  the  philosophical  study  of  this  subject  had  been  pursued  by 
Etienne  and  Isidore  Geoffroy  Saint-Hilaire,  that  the  science  of  Tcroido^ 
was  founded  on  a  true  basis.  Then  it  was  clearly  demonstrated  that  mon* 
strosities  themselves  did  not  escape  the  general  laws  of  organisation,  bat  own 
their  sway  and  prove  their  universality,  and  that  Kature,  in  its  widest 
diveigencies,  never  ceases  to  be  faithful  to  the  decrees  which  the  Creator 
imposed  upon  it  at  the  commencement. 

In  1827,  K  G.  Saint-Hilaire  proposed  a  scientific  classification  of  mon- 
strosities— ^those  beings  which  had  hitherto  been  looked  upon  as  combinations 
of  different  characters  or  individuals ;  and  on  this  basis  was  raised  the  science 
of  Teratology  by  his  son  Isidore.  The  labours  of  these  men  have  been  largely 
supplemented  by  the  researches  of  such  authorities  as  Meckel,  Gurit,  Otto, 
Bischoff,  Leyh,  Martin-Saint-Ange,  Edrster,  Dareste,  Pan^m,  Lombardini^ 
and  others.  The  labours  of  these  investigators  are  unknown  to  Eiig^h 
veterinary  literature— indeed  the  entire  subject  is  nowhere  mentioned;*  it 

*  A  monitrottty  is  geifertllj  only  alluded  to  m  rach,  or  if  a  £mii«  Natwrm  ;  tbeir 
dsMifieatioik  hat  nerer  bean  attempted  in  thia  countiy. 
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wiUy  theiefoiey  be  oni  duty  to  notice  it  somewhat  fully,  not  only  from  its 
novelty  in  thia  xespect,  bat  also  firom  its  importance  in  a  physiologiGal  and 
obstetrical  point  of  view. 

Classificaiicn, 

Various  classifications  *of  monstrosities  have  been  proposed  at  different 
times  by  investigators,  who  generally  based  their  classification  either  on  the 
notions  they  entertained  as  to  the  mode  of  formation  of  these  creatures,  or 
on  some  physical  peculiarity  presented  in  their  organisation.  Bufibn  divided 
them  into  three  classes — 1,  monstrosities  by  excess ;  2,  monstrosities  by 
defect ;  3,  monstrosities  by  irregularity  in  structure  or  situation  of  parts.  To 
these  classes  Meckel  added  a  fourth,  which  included  the  hermaphrodites. 
HartinrSaint-Ange  divided  them  into — 1,  monst^s  by  excess,  comprising 
the  union  of  several  foetuses — double  monsters,  in  fact;  2,  monsters  by 
excess  of  growth ;  3,  monsters  by  absence  of  one  or  more  parts ;  4,  monsters 
by  general  defect,  as  dwarfs :  5,  hermaphrodite  monsters. 

The  two  classifications  which  have  generally  been  adopted  by  continental 
veterinarians  are  those  of  Gurlt  and  Greofiroy  Saint-Hilaire ;  that  of  the 
foimer — ^tbe  eminent  Berlin  veterinary  professor — being  preferred  by  the 
Geimans,  Italians,  Dutch,  and  Danish,  and  that  of  the  latter  by  the 
French. 

Gurit's  classification  and  nomenclature  are  good  and  explicit,  and  in  some 
respects  to  be  preferred  to  Saint-Hilaire's ;  while  those  of  the  latter  offer 
advantages  which  might  lead  us  to  give  them  the  preference,  apart  from  the 
£ict  that  it  is  they  on  which  the  science  was  based. 

Gurlt*  separates  monstrosities  into  two  classes — Simple  and  Compound, 
The  first  comprises  eight  orders,  twenty-six  genera,  and  seventy-three 
species ;  the  second  indudes  six  orders,  twenty-six  genera,  and  fifty-nine 
species. 

As  some  yeterinarians  may  prefer  Gurlfs  classification  to  that  of  Sainti^ 
Hilaire^  and  particularly  for  its  practical  utility,  we  give  it  here. 

CLASS  L 

SIMPLE  MONSTROSITIES. 
This  class  is  occupied  with  a  single  individual,  and  refers  to  an  absence  of 
or  addition  to  parts,  exaggeration  of  them,  or  alteration  in  their  form  or  posi- 
tion.   It  comprises  8  Obdebs,  26  Genera,  and  73  Species. 

OBDEB  L — Simple  Monstbositibb  thbouoh  Absence  of  Pabts  : — 

1.  Amobphub. — ^Absence  of  conformation ;  1  species  :  A.  globosus, 

2.  AcEPHALUS. — Headless ;  2  species :  A,  unijfeSf  A,  bipes, 

3.  Pebocephalus. — Head  defective;  7  species:  P.  pseudoc^haitts  (ap- 
paiently  without  a  head),  P.  aprosopus  (head  without  a  fiice),  P,  micro- 
cefhalus  (small  head),  P.  agmthus  (head  without  a  jaw).  Varieties:  a, 
P.  agnaihtis  hfpodomus  (mouth  a  longitudinal  fissure  beneath  the  ordinary 
sitoation) ;  i,  P.  aghaihns  microsiomus  (small  mouth) ;  c,  P.  agnathus  astomus 
(without  a  mouth),  P.  brachyrhynchus  (aliort  fiice  or  nose),  P.  anomahts  (with- 
out eyes),  P.  aohis  (without  ears). 

4.  PsBOSomrs. — ^The  whole  of  the  body  defective  ',  4  species :  P.  hemi- 
cephdUau  (body  defective  and  head  absent),  PI  horridtis  (horrid  deformity), 
I*>  dumbis  (loins  absent),  P.  pseudoscelus  (body  defective,  with  posterior 
limbs  incomplete). 

*  PMIiqImmIm  Anatomitf,  Berlia.  1838.  Artidoj  **  MMUdnngen  ;"*  alao  '*Vth9r  Tki^r- 
*9c^  mtmHurteu;'  Bvlim  1877. 
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5.  Perocormus. — Tnink  defective ;  3  species  :  P.  oH^aspandifius  (defectin 
vertebT8e),P.  eeaudaitM  (without  tail),  P.  anacdoca  (without  extenial  genentiYe 
organs). 

6.  Peromelus. — limbs  defective;  6  species:  P.  aptis  (without  limbe), 
P.  achirus  (without  anterior  limbs),  P.  manodUrus  (with  only  one  anterior 
limb),  P.  ascelus  (without  posterior  limbs),  P.  monoscdus  (with  only  one  posterior 
limb),  P.  micromelus  (limbs  shortened);  with  the  varieties,  P.  Tnieromdus  mierfh 
i:hirus  (anterior  limb  short),  P.  micromdus  micrascdus  (posterior  limb  shoit). 

ORDER  n. — Simple  Monstrosities  through  Smallness  of  Parts.'— 

7.  Naxosomus. — Limbs  and  trunk  small — dwarf;  2  species:  X.  p^gmm 
(short  and  low,  but  without  disproportion  of  parts),  N,  caticeps  (cat-faced 
dwarf). 

8.  Naxocrphalus. — Small  head  ;  3  species :  N.  micrommatus  (eyes  too 
small),  N,  bradiyotvs  (ears  too  short),  N,  brachygnoius  (lower  jaw  too  short). 

9.  Kakocormub. — Short  trunk ;  2  species :  N.  rectus  (vertebral  oolanm 
straight,  but  very  short),  N.  curvatus  (vertebral  column  short,  and  curved  to 
one  side). 

10.  Kanomelus. — ^Limbs  short;  5  species:  N.  breves  (all  the  limlis 
short),  N.  hradiychirus  (anterior  limbs  too  short),  N.  campiflochirus  (anterior 
limbs  short  and  crooked),  N.  diiropterus  (anterior  limbs  short,  with  cutaoeooB 
folds  resembling  wings),  N,  comjfyloscelus  (posterior  limbs  short  and  crooked). 

ORDER  in.— Simple  Monstrosities  through  Abnormal  Divbiox  op 
THE  Body: — 

11.  ScHiSTOCEPHALUs. — Divisiou  of  the  head;  5  species  :  S.  hendeq^us 
(cleft  in  the  middle) ;  with  the  varieties ;  a,  S.  hmicqfhalus  patiMSf  or 
hydrencephalocde  (partial  hernia  of  the  brain,  with  hydrocephalus) ;  i,  S. 
hemicephalus  totalis  (absence  of  all  the  cranium);  c,  8.  ktmioephalus  campUeahu 
(cleft  cranium,  face  defective) ;  S,  bifidus  (face  divided),  S.  Jiss^Mlatims  or 
rictus  lupinus  (deft  palate),  S,  fissikirus  or  labium  Uporinum  (deft  or  hue- 
lip),  S.  megdastamus  (wide  mouth). 

12.  SoHiSToooRMUS. — Divided  trunk;  6  species:  S.fi88icMis  (neck deft), 
8.ftssisterfudis{ekexmua  divided),  S.  sdUstqngastriahstemalis  (division  of  the 
sternum  and  anterior  portion  of  the  abdomen),  &  examphalus  (divided  um- 
bilicus), S.  JissiverUralis  (the  whole  of  the  abdomen  divided),  S,  JimtpMis 
or  spina  bifida  (division  of  the  spinal  column). 

13.  ScHiBTOSOMUs. — ^Divisiou  of  the  head  and  trunk ;  3  species :  &  rt^tem 
(division  of  the  body  and  inversion  of  the  spinal  column),  S,  corUortus  (divi- 
sion of  the  body  and  torsion  of  the  vertebral  column),  8,  mieroehirus  (division 
of  the  body  and  anterior  limbs  shortened). 

14.  Schistomelus.— Cleft  limbs ;  2  species :  S.fissitnanus  (division  of  the 
anterior  limbs),  8.fissungulus  (division  of  the  phalan^). 

ORDER  IV. — Simple  Monstrositibb  through  Absskcb  of  the  Natural 
Division  op  Parts: — 

■  15.  Atretocephalus. — Absence  of  openings  in  the  head;  1  spades:  A* 
astamus  (mouth  absent). 

16.  Atretocormub. — ^Absence  of  the  natural  apertures  in  the  body;  3 
ppedes :  A.  aprodus  (anus  absent),  4*  anurdhra  (urethra  absent). 

!?•  Aschistodaottlus.— Phalanges  undivided;  1  spedes:  A*  soliiimffdui 
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(absence  of  division  of  the  phalanges  and  claws  in  those  animals  which  usually 
have  them  divided). 

ORDER  Y. — Simple  Monstrosities  through  Fusion  or  Coalition  of 
Organs ; — 

18.  Cyclops  or  Monophthalmus. — One  eye  in  the  middle  of  the  fetce,  and' 
a  proboscis  in  addition ;  3  species :  C.  megalostomus  (large  mouth),  of  which 
there  are  two  varieties :  a,  C,  megalostomus  rhynchcenus  (laige  mouth  and 
proboscis),  b,  C.  megalostomus  archynchus  (large  mouth,  but  no  proboscis);  C. 
prosUmas  (irregular  mouth),  in  which  are  two  varieties :  a,  C,  prosUmus 
arhynekus  (irregular  mouth  and  no  nose);  b^  C. prostomusrhynckomus  (irregular 
mouth  and  nose) ;  C,  ashmus  (without  mouth),  with  two  varieties :  a,  (7. 
astamus  arhynchus  (mouth  and  nose  absent);  b,  C.  astomus  rhynchcenus  (pro* 
boscis  present,  but  mouth  absent). 

OEDER  YI. — Simple  Monstrosities  through  Abnormal  Position  ani^ 
Form  of  Parts  : — 

19.  Camptlorrhinus. — Curvature  of  the  nose;  1  species:    C  Meralis 
(lateral  curvature  of  the  nose). 

20.  Camtlorrhacchis. — Curvature  of  the  vertebral  column;  2  species:  C. 
scoliosa  (lateral  curvature  of  the  spine),  C.  contorta  (torsion  of  the  spine). 

dtDEE   Vn. — Simple    Monstrosities  through   Excess  in   Forma- 
tion : — 

21.  Megalocephalus. — Head  abnormally  laige;  2  species:  M.  hydren- 
cephalus  (with  hydrocephalus),  M.  polycerus  (head  with  large  horns). 

22.  Diphallus. — Double  penis ;  1  species :  D,  imperfedus  (double  penis, 
incomplete). 

23.  Mbgalomelus. — Limbs  with  supernumerary  parts ;  1  spedes  ;  M, 
j^erissodadylus)  with  supernumerary  digits). 

ORDER  VIIL— Hermaphrodites  :— 

24.  Heemaphroditus. — Double  sex,  with  predominance  of  oigans  belongr' 
ing  to  one  sex ;  2  species  :  H,  lateralis  (genital  organs  to  one  side),  in  which 
there  are  two  varieties  :  a,  H.  lateralis  masculinus  (with  predominance  of  the 
male  organs) ;  6,  H,  lateralis  femininus  (with  predominance  of  the  female 
oigans) ;  H,  transversalis  (the  external  generative  organs  belonging  to  one 
sex,  and  the  internal  to  the  opposite  sex),  including  two  varieties :  a,  IT. 
transversalis  masculinus  (external  genital  organs  male,  internal  female) ;  b,  H. 
transversalis  femininus  (external  genital  organs  feminine,  internal  male — often 
ixnpeifect). 

25.  PsEUDO-HERMAPHRODiTUS. — False  hermaphrodites ;  4  species :  P.  me- 
gtdamastkus  (male  with  laige  mammse),  P.  microphallus  (penis  unusually 
small),  P.  hypospadiatus  (with  the  urethra  divided  inferiorly),  P.  femininus 
(false  feminine  hermaphrodite). 

26.  Anbrogtnus. — ^Double  hermaphrodites,  the  male  and  female  oigans 
existing  in  a  single  individual,  one  sex  being  incomplete  and  the  other  pre* 
dominating ;  2  species :  A.  masculinus  (the  external  oigans  are  masculine, 
ynih  a  snudl  penis,  the  internal  otgans  being  male  and  female — though  the 
one  set  is  more  complete  than  the  other),  A.  femininus  (the  external  organs 
are  feminine,  with  abnormally  large  ditoris,  the  internal  being  male  and 
jfemale,  with  predominance  of  the  one  over  the  other). 
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CLASS  IL 
TREBLE  AND  DOUBLE  MONSTROSITIES. 

In  these  monsfxosities  there  is  a  union  of  two  or  three  individuals,  neither  of 
which  is  complete,  hut  which  are  united  at  various  points :  often  with  a 
completely-developed  hodj  is  united  a  portion  of  a  second  individual  It 
comprises  6  Obdbbs,  26  Gekera,  and  59  SPBass. 

OBDEB  L — ^Triqeminal  Monstbositibs,  in  which  are  united  one  or 
more  parts  or  organs  of  three  individuals  : — 

1.  Cephalotridtmus. — Three  heads  united  to  a  single  trunk;  1  species: 
C  ufUeorporeus  (with  a  single  body). 

2.  CoBMOTBiDTMUS. — ^Posterior  part  of  the  trunk  triplicate,  with  more 
than  four  limbs ;  1  species :  C.  hicaudaius  (three  croups  with  three  tails,  bat 
only  one  anus  and  four  posterior  limbs). 

3.  Mblotridtmus. — ^Posterior  part  of  the  body  double,  and  more  than 
eight  limbs ;  I  species :  M.  decapus  (ten  limbs  of  unequal  length). 

4.  SoMATOTBiDTxua — ^Triple  body;  1  species :  S.  stemalis  (three  chests 
united). 

ORDER  II — MoNBTEB  WITH  Two  Heads — CephaiodidynU.'^ — 

5.  DiFBOBOPUs. — Double  face;  3  species:  2>.  sejunctus  (the  nro  feces 
aeparate),  2>.  distans  (the  two  faces  divei^giug),  including  three  varieties ;  a, 
J),  disians  distomtis  (a  mouth  in  each  face) ;  6,  A  distans  mcnostamus  (a  mouth  in 
one  face  only)  ;  c,*i>.  distoma  hemicephaUcus  (without  a  cranium);  Z>.  coi^umdiu 
(two  faces  united)  has  two  varieties :  a,  2>.  conjundus  disUmus  (double 
mouths) ;  6,  2>.  conjundus  manostamus  (with  one  mouth). 

6.  MoxooBAKus. — Single  cranium;  4  species :  M.  mesognahts  (the  lower  jaw 
included  in  or  united  to  the  other  from  the  commencement  of  the  brancheB), 
M.  dignaius  (lower  jaw  double),  if.  heieroproscpus  (diverse  £ioes),  K 
bimandibulairis  (upper  jaw  double). 

7.  Hbtebocbphalus. — Double  heads,  one  of  which  is  complete,  the  other 
very  incomplete ;  2  species  :  H.  inierposUus  (between  the  two  branches  of 
the  lower  jaw  of  the  complete  head  is  interposed  the  lower  jaw  of  the  in- 
complete one),  H.  opposUus  (the  lower  jaw  of  the  complete  head  is  depressed 
in  fironty  and  on  its  upper  sur&ce — anterior  extremity — ^it  is  united  to  the 
corresponding  part  of  the  second  jaw,  with  which  it  forms  an  acute  angle). 

OKDEE  III. — ^Double-headed  Mokstbosities,  with  the  Tbukk  whollt 

OB  FABTIALLT  DoUBLE  I — 

8.  DiGEPHALUS. — Two  Separate  heads ;  7  species :  J9.  biatianticus  (double 
head  and  two  atlases),  2>.  suVbkdllis  (double  head  with  apparently  two  necb), 
2).  bicollis  (double  head  and  two  necks),  with  two  varieties:  2).  bicolUsanKh 
cepludus  (both  heads  alike^,  D,  bicollis  hderocephalus  (one  head  perfect^  tlie 
other  imperfect);  2>.  subbiaorsualis  (double  head,  with  apparently  a  double 
back),  D.  bidorsualis  (double  head  with  double  back),  2>.  bilumbis  (double 
head  and  double  loins),  D.  bi^naUs  (double  head  and  vertebral  column)  lu» 
two  varieties:  a,  D.  bispinalis  quadrupes  (with  four  limbs);  b,  D,  bisjsinalis 
achirus  (without  anterior  limbs). 

9.  DicBANUS. — ^Double  cranium ;  I  species :  2>.  bispinalis  (cranium  and 
vertebral  column  double). 

ORDER  IV.— MONSTBOSITIES  WITH  A   SlNGLB  HbAD,  BUT  THE  TbUKC  OB 

LucBS  KOBE  OB  LESS  CoMPLBTELT  DouBLE  —  CarvuHnidodidjfmi  l— 

10.  DiPYGUs. — ^Double  croups;  3  species:  D.  bidorsualis  (double  croup 
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and  baekX  D,  siiUndorsualis  (doable  croup,  with  half  the  back  doubled),  J9. 
iUunMs  (croup  and  loins  doubled),  containing  two  varieties  :  a,  D.  bilumbus 
kkocqfhalus  (with  head  regular);  b,  D.  bilumbis  cacoe^halus  (with  head  ir- 
regular). 

11,  Heterodidtmus. — Unequally-developed  twins,  the  body  of  one  being 
jaige  and  regularly  or  irregularly  formed,  the  other  being  small  and  slenderly 
attached  to  some  part  of  its  follow;  3  species  :  ff.  odipes  (with  eight  feet), 
^ntaining  two  varieties :  a,  H,  octipes  emprosiJiocJiirqpliorus  (the  anterior  limbs 
of  the  parasitic  twin  situated  in  front);  6,  H,  octipes  pleuroddropharus  (the 
anterior  limbs  of  the  parasitic  twin  situated  at  the  side);  H.  tetrasvlns  (with 
four  posterior  extremities),  also  containing  two  varieties :  a,  H.  tetrasvlns 
monopygtis  (with  one  croup) ;  b,  H.  tetrasulus  dipygus  (with  a  double  croup) ; 
M*  triscelus  (with  three  posterior  limbs). 

OBDEE  V. — Monstrosities  with  a  Single  Head  and  Trunk,  and  more 
THAN  Four  Limbs — Melodidymi: — 

12. — Opisthomelophorub. — ^An  animal  regularly  formed,  but  which  bears 
•on  its  back  or  croup  a  supernumerary  limb  or  limbs ;  3  species  :  0.  trichirus 
j(with  an  anterior  limb  on  the  back),  0,  tetrachirus  (with  two  anterior  limbs 
•on  the  back),  0.  tetrascelus  (with  two  posterior  limbs  on  the  croup). 

13.  Euprosthomelophorus. — With  a  supernumerary  limb  or  limbs  on 
the  neck,  thorax,  or  beneath  the  pelvis;  5  species:  K  octipes  (with  four 
supernumerary  limbs  beneath  the  thorax),  E,  ti'icJii^'us  (with  an  anterior  limb 
on  the  thorax),  E,  tetrachirus  (with  two  anterior  limbs  on  the  neck),  E. 
iriscdus  (with  a  posterior  limb  beneath  the  pelvis),  E.  tetrascelus  (with  two 
posterior  limbs  beneath  the  pelvis). 

14.  Pleuromelphorus. — With  a  supernumerary  limb  or  limbs  situated  on 
the  side ;  4  species :  P.  octipes  (with  four  limbs  on  the  side),  P.  tetrachirus 
(with  two  anterior  limbs  on  the  side),  P,  trichii-us  (with  an  anterior  super- 
jQumerary  limb),  P,  triscelus  (with  a  posterior  supernumerary  limb). 

OEDEK  YI. — MoNSTRosrriES  with  the  Head,  Trunk,  and  Limbs  more 
OR  LESS  Completely  Double — Soniatodidifmi : — 

15.  Octopus. — With  eight  limbs ;  4  species  :  0,  janus  (two  faces  placed 
opposite  each  other,  and  eight  limbs),  0,  gxiadriauriius  (eight  limbs  and  four 
ears),  containing  two  varieties :  a,  0.  qmdriauritus  monoprosopus  (with  a  per- 
fect face);  &,  0,  quadriauritus  aprosopus  (face  absent) ;  0,  biauritus  (eight  limbs 
-and  two  ears),  0,  sgnaplieocephalus  (eight  limbs,  and  the  heads  joined  ex- 
ternally only  by  the  skm). 

16.  Tetrachirus. — ^With  four  anterior  limbs;  2  species:  T.  symphyo- 
cephalus  (four  anterior  limbs,  two  lateral  and  two  incomplete,  on  the  back, 
•and  heads  joined),  T.  chori^ocephalus  (four  anterior  limbs,  and  heads 
separate). 

17.  Tetrasculus. — With  four  posterior  limbs ;  2  species ;  T.  symphyo- 
cq^halus  (four  i)osterior  limbs,  and  heads  united),  T,  bifacialis  (four  posterior 
limbsy  and  the  two  fiices  separate). 

18.  Gastrodidtmus. — Twins  united  at  the  abdomen ;  3  species  :  6.  quad- 
rupes  (twins  united  at  the  abdomen,  and  furnished  with  four  limbs),  G,  tdror 
'ckirus  (with  four  anterior  limbs),  Q.  octipes  (with  eight  limbs). 

19.  Gastro-Thoracodidtmus. — Twins  united  at  the  thorax  and  abdomen; 
1  species :  0.  thoracodidymus  octipes  (with  eight  limbs). 

20.  Epigastrodidymus. — Twins  united  at  the  thorax  and  epigastrium ;  1 
•spedes :  G.  octipes  (with  eight  limbs). 
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21.  Thoracodidymus. — Twins  united  at  the  thorax;  1  species  :  7.  edk^ 
(with  eight  limhs). 

22.  ScHELODiDTMUS. — Twins  united  at  the  posterior  extremities;  1  species: 
S,  heptamelus  (with  seven  limhs,  the  posterior  pair  heing  united  into  one,  the 
next  pair  at  the  side,  and  the  other  four  in  front). 

23.  IsoHiODiDTHUS. — Twius  united  at  the  pelvis ;  1  species :  /.  examdus 
(with  six  limbs,  four  anterior  and  two  posterior). 

24.  Omfhalo-Chronodidtmus. — ^Twins  united  at  the  umbilicus  andtbe 
head ;  1  species  :  0.  disomatus  (the  bodies  separate). 

25.  Ptoodidymus. — Twins  united  at  the  croupj  1  species:  P.  aversus 
(bodies  united  at  the  ischii  and  sometimes  at  the  buttock,  and  in  opposite 
directions). 

26.  Cryftodidymus. — Inclusion  of  one  twin  within  the  other;  2  species: 
C.  abdominalis  (twin  included  in  the  abdomen),  C.  subcutaneus  (incomplete 
foetus  included  beneath  the  skin  of  the  complete  one). 

Such  is  the  classification  adopted  by  Gurlt,  and  it  will  be  seen  that  it  is 
very  complete,  while  the  nomenclature  scarcely  leaves  anything  to  l» 
denred.  Nevertheless,  as  Saint-Hilaire's  classification  and  nomenclatnTe  ate 
also  employed,  and  are  in  some  respects  advantageous  to  know,  we  will  now 
allude  to  them,  though  not  in  such  detail  as  we  have  done  those  of  Gurlt,  and 
following  the  summary  given  by  Zundel.  Saint-Hilaire  separates  the  Mon- 
strosities from  the  vices  of  conformation,  which  he  distinguishes  as  HemUeneSf 
or  simple  and  trifling  organic  anomalies,  and  Heierolaxies^  or  mere  changes  in 
the  situation  of  organs,  and  nearly  always  without  alteration  in  relative  posi- 
tion and  connections.  For  the  Hermaphrodisms — due  to  the  union  of  the 
sexes  or  some  of  their  characters  in  the  same  individual — he  forms  a  separate 
class,  which  he  again  divides  into  two  subclasses,  according  as  there  h  an 
absence  or  excess  in  the  number  of  parts;  he  distinguishes  male  her- 
maphrodism,  female  hermaphrodism,  and  neutral  hermaphrodism ;  mixed ; 
complex — masculine  or  feminine ;  and  bisexual — ^perfect  or  imperfect  The 
Monstrosities — properly  so  called — exhibiting  anomalies  which  are  more  or 
less  serious,  either  because  of  the  injurious  influence  they  exercise  on  the 
functions  of  the  individual,  or  the  vicious  conformation  they  give  rise  to^ 
are  divided  into  two  classes :  Simple  Monstrosities  and  Comj^osiie,  Doutk,  or 
Triple  Monstrosities. 

The  first  class  comprises  three  orders:  1.  Autositic  Monstrosiiies  {ai/rt^ idf, 
tf/fe-o;,  nourishment) — whose  oigans  are  capable  of  maintaining  them  for  a 
variable  period  after  birth.  Only  one  or  more  regions  of  the  body  are  in- 
volved, the  majority  being  little,  if  at  all,  different  from  the  normal  standard; 
the  circulatory  apparatus  is  always  more  or  less  complete,  particularly  the 
heart ;  the  lungs,  nearly  all  the  digestive  viscera,  and  at  least  a  portion  of 
the  head,  are  present ;  and  all  the  anatomical  and  physiological  chaiacteis 
are  manifested  extemaUy  by  the  general  conformation,  which,  in  the  gn»f^ 
part  of  the  body,  remains  symmetrical  and  almost  nozmaL  2.  OmphaIosi& 
Monstrosities  (l/Afa\hc,  UTnbUicus,  and  cTtn^  n0urishmein£) — those  which  live 
imperfectly,  being  maintained  by  the  nourishment  derived  from  the  mother 
through  the  umbilical  cord,  and  dying  as  soon  as  the  cord  is  ruptured. 
These  ompJuilosites  are  deficient  in  a  large  number  of  organs,  and  those  which 
are  present  are  generally  very  imperfect ;  externally  all  the  regions  appear 
to  be  anomalous,  and  the  symmetry  is  imperfect  or  even  effiiced.  3.  Poror 
sUic  Monstrosities — ^the  most  imperfect  of  all,  and  generally  inert,  irregular 
massesy  composed  of  bones,  adipose  tissue,  etc.,  destitute  of  umbilical  cord, 
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and  attached  to  the  generative  apparatus  of  the  mother,  at  vhose  expense 
tliej  Tnaintnin  an  obscuie  parasitic  existence,  by  means  of  a  vascolar  pedicle. 
The  double  monstrosities  are  divided  into  avtositarian  and  double  pamsitic. 
The  Gist  are  composed  of  two  individuals  more  or  leaa  intimately  united,  and 
somewhat  equal  in  development ;  this  inequality  In^cating  that  they  both 
have  been  equally  nourished,  and  that  their  functions  have  been  alike  com- 
plete. The  second  are  composed  of  two  distinct  individuals,  veiy  unequal 
in  development,  the  smallest  being  the  most  imperfect  j  testifying  that  it. 


•4  (GUMLT)  ; 

like  a  paiaaite,  has  lived  at  the  expense  of  the  other.  It  would  appear 
that  the  triple  monstrosities  have  not  been  met  with  in  suf&ciently  large 
Lnmbeis  to  establish  a  trustworthy  classification. 

Each  of  the  orders  of  Saint-Bilaire,  like  those  of  Gurit,  contains  several 
families,  subdivided  again  into  geneia  and  species,  according  to  their  affinities, 
and  which  include  all  the  monstiosibiea  ha  had  met  with.     With  regard  to 


these  femiliee,  it  may  be  mentioned  that  among  the  single  antositic  mon- 
Btnwties, there  are  the  erfromrftojw  {ix,'f^*'i  ^  »w«  lUwri,  (iitxg,  limb)  in  which 
We  have  a  more  or  lees  complete  deficiency  in  the  development  of  tJie  limbs, 
either  anteriorly  or  posteriody,  and  involving  one  oi  mora  of  these  (Figs. 
85, 86.) 
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The  Symdiaa  Mondroutiet  (tit,  with  jui^^c,  limb)  are  those  vhich  Gndt 
includes  in  his  first  ClasB  aud  Order,  there  being  on  absence  of  part*,  with 
fusion  of  othen  (Fig.  87). 

The  CdosonuanMorulroiiliet  MXiibenua,  ci/ia  body)  more  freqnent  feAtft 
than  any  others,  are  those  which  Ourlt  places  in  hu  tbiid  Order— Schi^ 
cormus,  and  ore  chiefly  characterised  by  the  absence,  more  ot  leas  complete, 
■of  the  abdominal  parietes,  and  the  abrupt  curvature  of  the  spine  backmds, 
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downtrards,  or  to  one  nda;  so  that  the  pelvis  and  posterior  limlx  an 
directed  forwards,  to  one  side,  or  over  the  back,  while  the  abdominal  c»iiij 
bdng  open,  allowit  its  viscera  to  float  about  unprotected.  There  ue  mtnf 
degrees  of  this  deformity.  Sometimes  the  abdominal  cavity  is  open,  tlu 
thorax  being'  undeformed  and  dosed-in  posteriorly  by  the  diaphngm,  iDii 
the  riba  attached  to  the  sternnm  {SehkiecormusJiasKeniralis,  Gtu4t,  Fig-SS). 
Sometimes  the  posterior  end  of  the  spine  ia  curved  forward  to  the  middle  of 


tlie  back  (Schislocormvs  refiexus,  Gurlt) ;  the  ribs  follow  in  the  same  itiiectimi, 
but  instead  of  bending  downwards  to  enclose  the  chest,  they  spring  npmida 
towaids  the  dorsal  spines ;  the  sternum  is  absent  or  divided  throii^ioiit  its 
length  (Sduetoeormut  /nufarnoJu— Ourlt,  Fig.  104),  with  evisoention  of 
'thoradc  organs — most  frequently  the  heart  (Eetcpta  cmriis.  Fig.  89} ;  the  dii- 
fihragm  is  not  piemnt,  the  chest  is  as  widdy  open  as  the  abdomen,  and  the 
viscera  of  both  cavities  are  external  to  the  body  {S.  ScfusttpigasMco-ilenala). 
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At  other  times  the  apine  u  twisted,  and  the  body  and  head  divided  {SchMUnoimus 
timtorim)  ;  or  other  defonnities  of  a  similar  ^d,  and  more  oi  leaa  comillex, 
najr  be  foand.  The  skin  follows  the  displacement  of  the  various  regions — 
the  external  Burface  being  generally  in  contact — while  the  lining  membrane  of 
the  chest  or  abdomen,  or  both,  becomes  external ;  sometimes  to  aiich  an  ex- 


Tig.  80. 

Xctopia  Cordit :  Sckittceonnu^iiiiUnuilit. 

tent  is  this  inversion  of  the  body  canied,  that  it  is  tamed,  as  it  were,  outside 
in :  the  skin  forming  a  kind  of  internal  sac — the  hair  to  the  interior— and 
containing  the  head  and  limbs  of  the  foetus.  With  snch  a  deformity,  of 
coDise  other  serious  malformatioiiB  or  displacements  co-exist :  distorted  pelvis. 


Tig.  DO. 
Pmdtaee^iatitmJloanaoBfini  Ftrottpialut  pmdoe^ialtt,  Qjjxlj. 

wasted  or  undeveloped  limbs,  atresia  of  the  anus,  more  or  less  complete 
absence  of  the  generativd  organs,  etc. 

This  hind  of  monstrosity  will  have  to  be  epecially  noticed  hereafter,  the 
eventratiou  of  the  viscera  of  the  foatus  often  considerably  baffling  the  obste- 
triit ;  while  the  frequent  distortion  of  the  spine  and  limbs  renders  delivery 
loryd'"    " 
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Th.9'Exena:phaiian  moDBtrontiee,  belonging  to  Guilt's  third  Order  in  the 
first  Class,  are  those  which  have  the  brain  dafectire,  defoimed,  and  external 
to  the  cranial  cavity — itself  more  ot  leas  imperfect 

The  PHudencepmium  monstrosities  belong  to  the  thiid  Order  of  Gndt'i 


Fig.  BI. 
CrcLOfBAX  Monaiaottn:  Bxm. 

firat  Class,  Uio  encepbalon  being  absent  and  replaced  by  a  variabie-eized  bright 
red  tnmour,  composed  of  a  multitude  of  sinall  bloodvessels ;  this  tamoni  ' 
leeta  on  the  base  of  the  cianiwn,  the  roof  of  which  is  absent  (Fig.  90). 
The  Aiieneephalian  monstrosities — Gurlf  s  first  Order,  first  Claaa — ate  desti- 


Fig.  ea. 
Cxcu>rsAX  MoNaiBMiTT ;  Ofcttift  mtgalotlomut  otcjIjfiuJIim  (Gubii)  :  An, 

tnte  of  the  encepbalon  oi  anything  to  represent  it,  and  the  roof  of  the 
cranium  is  entirely  absent. 

The  Cgcloctphatian  monstioaties  (x^vXot  circle,  xtfiy^i  bead) — Order  five, 
Claea  first  of  Gurlt — are  characterised  ^  the  approximation,  or  more  or  lem 
complete  fusion  of  the  eyes  into  one  organ,  witii  absence,  displaoement,  or 
deformity  of  the  noee  and  mouth ;  but  the  ears  are  usually  in  their  natural 
position,  or  perhaps  aie  lower  than  oaoaL     B'ot  unfreqnently  the  nose  it 
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absent  and  tbe  mooth  greatly  enlarged,  wbile  tlie  fosion  of  the  eyes  may  not 
be  compleie  (Fig,  91,  92). 


AttpjMlian\aoaanoaiTT ;  A.  perotomut  hetUeephaliau  (Gviu). 
The  Acephalian  moustrosities— Gurlt's  first  Class  and  first  Order — are 
more  oi  less  destitute  of  head,  and  sometimes  of  neck,  thorax  and  thoracic 
oi^na  (Fig.  93). 
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The  AnidiaH,  or  soomyfuin  monstroatieg,  we  hsve  alreadj  deacribed  it  pige 
165 ;  BO  we  need  not  again  lefer  to  them. 

The  SchidoeephaHanmoo^xoakKta  (Gatlt)  have  the  headoi&ce  cleft :  miMt 
frequently  the  fitce,  the  diTiaion  being  aometimeB  limited  to  the  noae  uul 
upper  lip. 

Thoae  monstnoeitiea  which  an  chaiacterised  by  the  abnormaJ  sitoa&Quid 
form  of  different  parts — and  which  are  included  ia  Glaaa  first,  Older  tix,  of 
Garlt-— aie  not  exceedingly  rare,  and  in  eome  inatoncea  are  probably  doe  to 
muscular  contraction,  or  mkl-position  for  some  time  in  the  uterus  (Fig.  95). 


Saint-Hilaire  divides  tha  double  monstroaities  into  two  orders :  Auiodbav 
and  ParaaUk ;  the  former  being  constituted  by  individuals  more  or  leas  inti- 
mately united  and  somewhat  equally  developed,  each  concurring  to  the 
mutual  existence ;  while  the  second  is  made  up  of  those  monstrosities  whkh, 
though  united,  have  one  being  more  or  less  complete — being  reduced  in  fist  to 
a  limb,  jaw,  or  other  fragment  of  a  body  implanted  or  suheisting  on  an  iiidi- 
vidua]  which  ia  fully  developed.  These  ate  indnded  in  Gurlt'a  second 
ClassL 

In  tha  autositaric  order  we  have  the  Eusomphaiian  and  Moncphalian  moa- 
strosities  :  these  have  the  common  character  of  two  heads  and  four  pairs  of 
limbs ;  the  fiiat  have,  however,  a  distinct  umbilical  cord  to  each  of  the 
united  fcBtuses ;  while  in  the  other — the  Monophalian — there  is  only  a  single 
umbilical  cord  and  umbilicus. 

ThB£uMf/^)Aa/tan  monstrosity  consists,  then,  of  two'pretty  equally  developed 
foetuses,  each  with  its  own  umbilical  cord,  the  two  being  usually  joined  to- 
gether by  some  soft  part  at  any  region  of  the  body ;  so  that  they  may  be 
separated  by  a  surgii^  oparation  without  the  existence  of  either  being  com- 
promised.   This  is  included  in  the  third  Order  of  Gnrit's  second  Class. 

With,  the.  MenomjphalifM  monetioBity,  on  the  contniy,  there  b^og  only 
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omldliGiis  and  one  coid,  th«  foetoses  are  joined  at  the  ventnl  aatface,  and 


Fig.  oe. 
IfoKoinuLUB  MoxmoiitT;  Ctpiala<ormodid]pKmi  (GitkltV 
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have  usually  aereml  org&ns  in  common — notably  the  liver,  to  wUcli  lh« 

umbilical  vein  passes  (Fig.  96). 
Tho  SyiKephaiiaa  monstnwitiw  have  two  bodies  either  completely  Mpi- 

rated,  or  only  divided  above  the  nmbtlicas,  and  sarmounted  by  a  more  at 

less  incomplete  doable  head :  the  two  heads  being  fused,  as  it  were,  into  one 

(Dieephalw  hderoc^haius  of  Guilt— Fig.  97). 

The  Monoeepkalian  monstroBitiea,  as  the  name  implies,  differ  from  the  last 

in  having  only  one  head  bat  a  doable  body,  the  separation  of  the  two  asniUj 

taking  place  below  the  nntbilicus  (Fig.  98). 

The  Sysomian  monstrosiljes  (Fig.  99)  luTe  tiro 
heads  on  apparently  a  single  body  though  a  clww 
investigation  will  prove  that  the  nnicity  i^  morelj 
superficial,  and  that  at  least  some  parts  aie^oablt 
Guilt  describes  a  full.giown  Sysomian  lamb  he  ex. 
amined,  and  which  had,  apparently,  a  single  bodr 
and  only  four  feet,  but  two  necks,  two  hrnds,  and 
two  ttuls,  and  the  skin  normally  covered  with  «aoL 
The  trunk,  though  somewhat  small,  gave  no  iodici- 
lion  of  its  duplicity.  It  had,  nevertheless,  tiro  ver- 
tebral columns,  the  inner  ribs  attached  to  each  being 
shortened  and  fused  together,  while  the  extHmal 
ones  were  attached  in  the  usual  way  to  ttie  single 
sternum.  The  viscera  were  generally  double,  thoagli 
they  were  confounded  at  certain  points.  A  single 
heart  sufficed  for  two  paiis  of  Inngs,  one  pair  of 
which,  however,  were  only  rudimentary.  The  two 
livers  were  combined  into  obe,  and  in  some  put! 
the  intestines  merged  into  a  single  tabe,agun  to  1k- 
Gome  double,  and  finally  to  terminate  in  one  rectom. 
The  MonosoTMOft  monstrosities  have,  in  leaUtj, 
only  a  single  body,  the  duplicity  generally  com- 
mencing towards  the  neck,  in  the  cervical  region, 
not  nnfrequently  at  the  atlas,  and  sometimes  as  bi 
as  the  facial  region  (Fig.  100). 

Among  the  double  paiaaiUc  monstiositiee,  -n 

may  mention  Scunt-HilEure's  Meltrotyptafu,  in  which  the  smallest  of  tbe 


Flj.  98. 
MoaoctPHiLim  Uos- 


Udi^i  (Qui 
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ftetosw  ii  atUched  to  the  anterior  part  of  the  body  of  the  other,  at  or  near  the 
Qinbilicas ;  the  Heieraliam,  in  which  the  parasitic  foetus  is  very  iacomplete, 
■od  perhaps  reduced  to  s  single  region — as  a  head  without  a  body — attached 
Mine  distance  from  the  nmbilicaB ;  the  Polygnailuans,  in  which  the  parasite 
13  reduced  to  the  mare  fragments  of  a  fcetns — the  jaws  and  some  cephalio 


Fig.  100. 
MoxoMXUa  MosnBOBiir:  Dictpkaltu  bi-atlanticiu  (Qdkli);  Cixi. 

lenuins  adhering  to  the  jaws  of  the  other  foetus.  All  these  are  included 
in  Gorif  s  classification,  which  we  would  advise  the  veterinary  obstetrist,  as 
a  rule,  to  employ. 

The  PoljmeUan  (/tix^t,  Umb)  monstrosities — Gurlt's  MdodidyTni — com- 
prise those  creatures  which  are  so  frequently  exhibited  in  public,  and  in 


Fig.  101. 
FoLxmLUX  MoMTBOUTi ;  SmprottlkrBmiJqpionu  (GirUiT) ;  Cum. 

which  there  is  only  a  single  body  and  head,  but  supernumerary  Umba.  These 
limbs  may  Tary  in  number,  and  be  attached  to  various  parts  of  the  complete 
f<etus ;  then  may  also  be  present,  in  addition  to  the  Bupemumerary  members, 
an  onfonned  kind  of  tumour  resting  on  the  back  or  shoulden,  which  in  one 
case  has  been  recognised  to  be  composed  of  the  heart  and  lungs  of  a  second 
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foetoa  (Fig.  102).    In  other  instances,  the  tumour  is  alone  obserred,  without 
the  additional  limbs.* 

The  Endocymian  monstrosities  are  those  double  fcetiues  of  vhich  on*,  or 
part  of  one,  is  inclnded  vithin  the  other.  They  are  the  CryplodidipM  of 
Gorlt's  Second  Class. 

Origin  of  MoTutroiitUs,  and  the  Laat  of  Teratclogtf. 

The  causes  which  operate  in  the  production  of  what  we  hare  desigiuttd 
"  monstroeitiee,"  appear  to  be  numerous. 

Putting  to  one  side,  as  uuworthy  of  notice,  the  snpetstitions  ideu  which 
long  prevailed  with  regard  to  the  formation  of   these  moustroaties— bt 


Tit- 109. 
DocBLi  PiBUiTtC  MoKHBouTi  J  Paljmalitm  nolomtlut ;  Cow. 

cause  they  can  all  be  explained  by  the  laws  of  teiab>l<^ — we  come  b) 
the  period  when  Ittigis  started  the  hypothesis  that  the  germs  of  these  mart 
have  been  originally  produced  with  thoee  of  normal  beings,  and  that  the;  wen 
developed  in  the  ordinary  course  of  generation.  This  hypotheaifl,  or  wmo- 
thing  like  it,  was  accepted  by  Winalow,  Duvemoy,  Hallet,  and  others,  upta 
the  time  of  Meckel    Geoffroy  Saint-Hihuie,  however,  snccessfolly  comtatcd 

ibable  tljit  the  "  IladMli"  Inllcidi  of  lodu  iean  uunul  vith  ■  innBtic 
bull  of  tbia  kind  hu  been  d««Tibcd,  trr  in  uiutenr,  Mlunii{  '  B 
wiLh  TUte  hiiir,  Luginr  Gram  (lis  top  of  tbe  bomp,  mbmt  uma 
incbn  loos  and  of  •  toCt  nitiue,  in  appearuice  iMembling  ■  child'*  itoeking,  dangUng  frm  i^ 
to  lide  ai  Uu  animal  moT«i,  but  in  no  waj  uniigbtlj  or  npnUTe  to  look  at." 

Such  animak  are  vonbipHd,  and  not  put  to  anj  work ;  Uk^  are  umallj  exhibited  nra*t 
with  a  kind  of  eaith-ecdourad  cloth  tripuDed  with  cowria.ihelia,  andtbeownendtriToliTCliboal 
I7  eihibitiiig  them.  Tbe  "  (tkeeiw  "  or  hol^  mendieanla  umallj  obtain  poaMedon  ct  (bo. 
nicae  douU«  or  pcdjiMlian  monitrontie*  reeeiTe  thebMonddMignatki&  bom  IIm  «d  HahadfD, 
who  iabeli(Ted  ij  the  Hindoo!  to  have  ridden  upoo  abuUeallsd  "N'adeah,"  whin  wm  npaU* 
"      ■'     '  '  "' ~"~~:  *■  manjlep  or  homilbr  oireniiTeordefennTBpiupoanB 

peni  Ibat  anj  animal  with  unnatural  or  eitraoidinan  niiib, 
0  tbe  great  "ITadeah"  of  Uabadeo,  the  tbundtrorBiDiiiii 


wtj  attasbsd 
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it,  and  demonstrated  that  these  anomalies  in  organization  are  not  primary, 
but  accidental ;  that  emhryos  which,  had  they  heen  placed  in  ordinary  cir* 
cimiBtances,  would  have  been  developed  in  a  normal  manner,  and  which  had, 
in  &ct,  began  to  be  so  developed,  only  became  anomalous  and  monstrous  be- 
canse  their  development  was  disturbed. 

Therefore  these  anomalies  did  not  exist  previous  to  impregnation,  but  were 
the  result  of  some  perturbation  occurring  during  the  development  of  the  em- 
bryos, which  were  at  first  perfectly  normal 

The  opinion  which  at  present  prevails  with  respect  to  these  malformations, 
fit  to  the  effect  that  the  embryo  or  foetus  has  been  submitted  to  some  kind  of 
alteration  in  tUero,  and  that  this  has  been  produced  during  the  interval  be- 
tween conception  and  birth.     It  is  a  matter  of  ordinary  observation  that 
sometimes  a  &11,  blow,  sudden  fright,  or  a  powerful  mental  impression  will, 
in  woman,  disturb  the  ordinary  course  of  pregnancy,  and  give  rise  to  more 
or  less  unusual  symptoms,  and  even  premature  birth  of  an  imperfect  foetus. 
It  has  been  attempted  to  explain  the  action  of  these  influences,  by  supposing 
that  the  sudden  physical  or  mental  shock  produces  an  abrupt  contraction  of 
the  vascular  system  and,  co-incidentally,  of  the  uterus ;  and  that  the  foetal 
membranes  are  thus  all  at  once  constricted,  and  slightly  lacerated.     Conse- 
qnently,  a  part  of  the  liquor  amnii  escapes  (as  has  been  frequently  observed), 
and  this  is  succeeded  by  adhesion  of  the  margin  of  the  laceration  in  the  mem- 
branes to  the  corresponding  part  of  the  body  of  the  embryo ;  and  thus  are 
formed  those  layers  or  bands  which,  whether  temporary  or  permanent,  disturb 
more  or  less  the  development  of  the  young  creature,  either  by  preventing 
organs  from  occupying  their  natural  cavities,  hindering  the  union  or  fusion  of 
parts,  or  oppfbsing  or  delaying  the  formation  of  those  which  should  afterwards 
appear.     That  this  opinion  is  not  improbable  may  be  at  once  conceded,  when 
we  remember  that  during  the  early  stages  of  development  the  ovum  is  little 
more  than  a  semi-fluid  mass,  and  that  its  constituent  parts  are  extremely 
impr^sionable. 

But  the  formation  of  monstrosities  is  more  particularly  due  to  what  has 
been  designated  the  theory  of  retardation  or  arrested  development;  the  devia- 
tions from  the  normal  standard  being  the  effect  of  disturbance  and  arrested 
supply  of  nutriment  during  the  period  of  intra-uterine  growth.  G.  Saint- 
Hilaiie  has  proved  experimentally,  by  means  of  eggs  artificially  hatched,  that 
the  production  of  monstrosities  is  due  to  the  interruption  or  accidental  sus- 
pension of  development  which  had  commenced  in  a  regular  manner ;  while 
Meckel  has  shown  the  striking  analogy  there  exists  between  many  ano- 
malies and  various  transitory  conditions  of  embryonic  organization. 

It  has  been  well  remarked  that  the  majority  of  the  malformations  due  to 
defect  in  the  higher  animals,  represent,  in  a  more  or  less  perfect  manner,  the 
normal  conformation  of  the  inferior  classes.     For  instance,  the  imperfection 
or  absence  of  limbs  is  the  natural  condition  of  fishes  and  some  reptiles ;  the 
heart  is  not  present  in  zoophytes ;  when  it  has  but  one  cavity  in  the  higher 
mammalia,  it  only  resembles  the  single  heart  of  crustacete ;  and  when  the 
auricular  septum  of  the  heart  remains  patent,  it  is  like  the  reptilean  heart. 
All  this  18  explained  by  the  fact,  that  the  embryo  of  the  domesticated  animals, 
in  arriving  at  its  ultimate  development,  appears  to  pass  through  all  the  degrees 
^f  organization  which  mark  the  different  types  in  the  zoological  series.    And 
hy  means  of  the  knowledge  we  possess  of  the  organization  of  these  types,  we 
are  sometimes  able  to  say  when  a  particular  monstrosity  began  to  deviate  from 
the  normal  condition,  the  nature  of  the  deviation,  and  its  cause. 
An  excess  of  general  development  is  less  frequent  than  the  opposite  condi 
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tion  :  partial  excess  of  an  organ  or  region  is  not  nnfreqnent ;  while  excen  of 
parts  is  &r  from  rare,  and  may  be  noted  in  the  Ta^cular  system,  in  inteinal 
oTganSy  and  externally :  more  particularly  is  it  remarked  in  the  exbemities, 
when  we  have  in  some  species  "  ix)lydactyli8my"  and  in  others  ''  hypeidiety- 
lism."  It  is  often  observed  that  an  excess  in  development  in  one  part  coin- 
cides with  defective  development  in  another,  as  if  the  balance  in  fonnafclTe 
organization  must  be  maintained  throughout  the  body. 

With  regard  to  dovbU  monstrosities — ^the  result  of  two  foetuses  being  acci- 
dentally joined  together,  and  fused,  as  it  were,  into  each  other— 6.  Sarnt- 
Hilaire  proposed  a  speciad  law  which  he  designated  the  hxio  of  smUar  umor 
or  of  muiual  affinUy,   The  result  of  this  law  is  the  production  of  symmetncal 
development  in  a  double  monster  in  as  perfect  a  manner  as  in  a  sisgle  and 
normal  individual-;  the  two  creatures  which,  by  their  union,  form  eitiier 
a  partial  or  complete  double  monstrosity,  are  always  joined  by  the  homolo- 
gous faces  of  their  bodies — side  to  side,  £ront  to  front,  or  back  to  back.  And 
not  only  are  they  united  by  their  homologous  surfaces  externally,  but  internally 
they  are  allied  by  homologous  organs  :  each  part  or  viscus  of  one  conespond- 
ing  to  a  similar  part  or  viscus  of  the  other ;  so  that  each  vessel,  nerve,  or 
muscle  on  the  plane  of  union  of  one,  notwithstanding  the  apparent  com- 
plexity, is  joined  to  the  corresponding  vessel,  nerve,  or  muscle  of  the  other; 
just  as  the  two  moieties  of  a  single  and  central  organ,  originally  distinct  and 
lateral,  become  naturally  fused  together  at  a  certain  period,  and  in  obedience 
to  the  laws  controlling  their  formation  and  development.     A  double  monster 
is,  therefore,  only  a  being  composed  of  four  more  or  lees  complete  moieties 
instead  of  two,  as  in  the  single  individual. 

With'  regard  to  more  complex  monstrosities,  we  find  that^  instead  of  tvo 
moieties,  as  in  the  normal  condition  of  an  individual,  or  the  four  moieties  aa  Id 
the  double  monstrosity,  we  may  have  six,  eight,  or  even  more ;  but  jet 
the  law  of  simUar  union  prevails,  and  the  moieties  combine  in  twos.  There- 
fore it  is  that  a  triple  monstrosity  is  only  a  double  monstrosity  doubled,  and 
a  quadruple  one  a  triple  monstrosity  doubled  also—all  the  phenomena  of  the 
compound  monstrosity  being  accounted  for  on  the  same  general  principle. 

The  formation  of  double  monstrosities  has  given  rise  to  some  diwas3k>nr 
and  at  present  there  are  two  chief  theories  which  are  worthy  of  nolke. 
According  to  one  of  these,  there  have  been  originally  two  ova,  which  maj 
have  been  derived  from  one  or  £K>m  two  Graafian  vesicles  or  follicles  ropint- 
ing  at  the  same,  or  nearly  the  same,  time,  and  passing  down  the  oviduct 
together,  towards  the  comu,  become  fused  by  pressure  in  their  passage. 
The  other  theory  supposes  the  existence  of  only  one  ovum,  by  wbose^ 
division  or  cleavage  the  double  monstrosity  is  formed. 

The  first  view  is  that  which  has  found  most  favour,  though  quite  reoentlj 
it  has  been  considered  as  quite  exploded  by  Dittmer  {Rekhert  and  Du  Bds- 
BeymancTs  Archiv.y  1875),  who  is  inclined  to  adopt  the  latter  theory,  and 
believes  that  the  double  monster  is  only  an  instance  of  bilateral  symme^ 
carried  too  far.  According  to  him,  in  the  primitive  germ  of  the  nannal 
embryo  a  longitudinal  groove  is  formed,  which  afterwards  represents  the 
middle  line,  the  two  lateral  parts  developing  symmetrically.  Bat  if  this 
groove  is  too  deep  at  one  or  both  ends,  the  two  haJves  will  there  be  aqwated ; 
and  the  separated  extremities  have  the  power  of  producing  the  wanting 
lateral  half  of  each.  The  separation  of  the  two  halves  may  occur  at  one 
extremity  or  at  both,  and  it  may  extend  to  any  depth.  According  to  these 
differences,  we  should  have  the  various  forms  of  double  monster — ^firam  aoch 
creatures  as  the  Siamese  twins  to  cases  of  a  small  supemumeraiy  leg.  Thoe 
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may  eyen  be  a  farther  stage  of  this  process.  One  of  the  separated  halves  may 
piesent  a  similar  exaggeration  of  bilateral  symmetry,  if  it  again  separate  into 
two  halves  like  the  original  germ. 

Thus  may  be  explained  monsters  with  throe  heads  or  three  tails. 

Some  objections  might  be  raised  to  this  theory,  but  this  is  not  the  place 
to  enter  upon  their  discussion.  We  may,  however,  point  out  that  it  will 
scarcely  apply  to  included  monstrosities,  in  which  we  have  one  creature, 
more  or  less  perfectly  developed,  c<mtained  within  another.  We  can  scarcely 
doubt  of  the  existence  of  two  ova,  the  included  one  being  the  oldest,  and 
that  this  inclusion  has  probably  been  eifected  at  a  very  early  period  of  germ 
development. 

To  return,  however,  to  the  long-accepted  theory.  If  we  descend  from  the 
complex  phenomena  of  double  monsters  to  single  ones,  and  from  these  to 
simple  anomalies,  we  find  again  that  every  anomalous  union  between  oigans 
takes  place  by  homologous  parte.  What  have  been  designated  ^  Symelian  " 
monstrosities  are  characterised  by  the  fusion  of  their  more  or  less  atrophied 
abdominal  limbs ;  in  the  "  Cyclocephalian  "  monsters  the  eyes  are  more  or  less 
fused  into  one  organ  of  vision ;  while  with  the  "  Otocephalians ''  the  ears 
themselves  are  joined,  and  often  intimately  confounded.  The  union  of  the 
kidneys,  testicles,  cerebral  hemispheres,  and  other  double  oigans,  is  often 
observed  in  creatures  otherwise  normal  in  conformation;  and  all  these 
anomalies  occur  under  the  reign  of  the  same  law — that  of  '^  similar  union  " 
— ^which  for  oigans,  as  for  entire  individuals,  operates  on  homologous  parts. 

With  regard  to  the  remote  or  proximate  causes  which  lead  to  the  produc- 
tion of  monBtrdsities,  it  is  very  probable  that  the  most  prominent  are  irregu- 
laiity  or  inequality  in  the  nutrition  of  the  foetus,  physical  injury,  undue 
piessure,  alterations  in  the  membranes,  or  diseased  conditions  of  the  young 
cieatore.  G.  Saint-Hilaire  and  Valentine,  by  disturbing  the  development  of 
the  embiyo  of  the  fowl  during  the  early  stage  of  incubation  of  eggs — through 
shaking,  jarring,  and  pressing  them,  perforating  the  shell,  or  covering  it  with 
wax — could^almost  create  monstrosities  at  wilL  And,  as  Zundel  remarks, 
an  accident  during  gestation — a  blow,  a  &11,  a  displacement  of  the  uterus — 
will  produce  the  same  results  in  animals.  And  Lafosse  observes  that  it  is 
perhaps  because  of  the  pressure  to  which  the  foetus  of  ruminants  is  exposed, 
owing  to  the  accumulation  and  fermentation  of  food  in  the  rumen,  that  must 
be  attributed  the  greater  frequency  of  anomalies  in  the  species  of  this  order 
than  in  the  other  domesticated  animals.  The  quantity  and  quality  of  the  food, 
and  the  work  to  which  the  mother  is  subjected,  have  an  undoubted  influence 
on  the  nutrition  of  the  embiyo. 

A  circumstance  which  appears  to  have  some  influence  in  the  production  of 
anomalies  in  animals,  is  the  great  disparity  in  size  between  the  male  and 
female.  Lafosse  endeavours  to  prove  this  by  showing  that  the  frequency  of 
certain  vices  of  conformation — such  as  hypospadias,  umbilical  hernia,  want 
of  proportion  between  the  jaws,  etc. — is  most  notable  in  the  mule. 

We  are  also  convinced  that  excessive  consanguinity  (breeding ''  in  and 
in ")  likewise  leads  to  the  frequent  production  of  monstrosities ;  we  have 
witnessed  some  startling  instances  in  the  Cow  and  Pig.  Weakness  of  the 
procieative  powers  may  also  tend  to  the  development  of  monsters. 

A  too  small  uterus  may  likewise  act  mechanically  in  distorting  the  foetus ; 
while  the  health  or  disease  of  the  oigan,  or  of  the  foetal  membranes,  must 
exert  a  poweiful  influence  on  its  development  and  conformation.  It  is  not 
improbable  that  the  Celosomian  monstrosity  {SdUstosomus  reflexus)^  observed 
only  in  the  bovine  species,  is  due  to  the  fonn  o^  or  pressure  in,  the  uterus ; 
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and  to  tlie  same  cause  may  also  be  ascribed  the  greater  Iteqaeiicy  of  dosbb 
and  triple  monstrositiBB  in  this  species  than  in  aay  other. 

The  amputation  of  limbs,  or  portions  of  them,  may  be  due  to  the  action,  of 
the  umbilical  coid,  which,  in  the  Maie  at  least,  is  perhapa  sufficiently  long 
for  this  purpose. 

Heieditaiy  influence  is  here  undeniable.  In  the  homaa  epeciee  it  has 
oiten  been  remaiked,  and  scarcely  less  frequently  in  animals.  Honileea 
cattle,  double-headed  puppies,  tail-less  cats,  and  other  auomaliea,  an  com- 
monly reproduced.  Fcanck*  mentiona  the  case  of  a  Mare  which  constantly 
had  foals  whose  lower  jaw  was  so  short  that  they  could  not  suck ;  conse- 
quently they  died.  Gurlt  alludes  to  a  Bitch  which  brought  forth  foot 
litters  of  puppies  ;  the  first  litter  consisted  of  six,  two  of  which  were  minaa 
Eheir  fore  feet  and  were  hare-lipped ;  there  were  five  in  the  second  litter,  four 
of  which  were  monstrosities  ;  in  the  third  litter  there  was  the  same  uumb«r, 
and  the  fifth  puppy,  which  was  otherwise  normal,  had  a  hump  in  the  middle 
of  its  back ;  four  puppies  were  produced  in  the  fourth  litter,  three  of  which 
were  anomalous. 

A  psychical  or  mental  influence  has  often  been  invoked  to  account  foe 
ceitam  monstrosities,  and  the  vulgar  opinion  since  Old  Testament  times  is 
certainly  entirely  in  favour  of  its  eidsteuce ;  but,  ou  the  other  hand,  it  has 
often  been  denied.  While  there  can  be  no  doubt  that  the  popular  mind  has 
greatly  exaggerated  this  influence,  yet  it  would  appear  from  the  interesting 
observations  collected  by  Tr^honnais,  as  well  as  the  curious  instances  re- 
corded by  Buhler,  Weber,  Herbst,  Bagge,  Buefi",  and  othera — and  which  we 
regret  we  have  not  space  to  quote — that  it  does  operate  to  some  extent  in 
animals  ;  fear  especi^y,  as  has  been  already  said,  will  re-act  on  the  embiyo 
or  fcetus. 

Disease  of  the  fcetus  itself,  or  maladies  transmitted  from  the  mother,  may 
play  an  active  part  in  the  production  of  anomalies  and  monstrosities. 

Frequency  of  Monstrosities. 
Monstrosities  are  far  from  being  rare  in  the  domesticated  ftn'T^*tf|  hut 
they  do  not  occur  with  the  same  frequency  in  all  the  species.     Gurltt  tabu- 
lates 710,  which  shows  the  proportion  furnished  by  the  different  animals. 
This  is  as  follows  : — 

Ass 3 

Mule 3 

Goat 24 

Mare 56 

Cat 71 

Bitch 78 

Sow 87 

Ewe 179 

Cow ,239 

Baumeister  and  Bneff  mention  that  in  the  King  of  WurtoDberg'sprivatestadr 
of  2340  foals  produced,  there  were  only  nine  monstrosities,  or  one  abnormal 
to  260  normal  foals.  In  the  Hohenheim  dairies,  among  the  Cows  the  mon- 
strosities were  only  one-half  per  cent.  (1  per  200);  swine  came  next  in  fre- 
quency, then  goats  and  sheep.  Among  the  latter  there  was  only  one  mon- 
Bter  in  766  lambs. 

-  Hmdhiuib  d«r  tbianntlialuii  GeburtahiUfe,  p.  134 .  -|-  PktlioL  Autonii*,  toL  ii.,  p.  & 
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Saint^yr  ^collected  49  instances',  (not  including  hydioceplialic  monsters), 
vhich  were  apportioned  in  the  following  manner : — 

Cow 27 

Sheep  and  Goat     -        -        -        -  13 

Sow 4 

Cat 4 

Bitch 0 

Mare 1 

Though  monstrosities  are  not  rare  in  animals,  yet  all  do  not  give  rise  to 
difficult  parturition ;  for  in  some  cases  the  deformity  does  not  interfere  at 
all  with  birth;  in  others  in  which  the  deformity  is  of  such  a  nature  as  would 
impede  delivery,  birth  often  occurs  prematurely  when  the  foetus  or  foetuses 
aie  small  and  soft ;  while  even  when  fully  developed,  double  and  triple  mon- 
strosities have  been  occasionally  born  without  assistance. 

Nevertheless,  there  is  ample  proof  that  triple,  double,  and  even  single 
monstrosities,  often  require  to  be  removed  artificially,  and  may  be  productive 
of  serious  consequences  to  the  mother.     These  we  will  now  allude  to. 

DiSTOBTSD  Monstrosities. 

The  distorted  monstrosities  which  Gurlt  has  designated  Camylorrhacchis 
conicria,  and  which  are  characterised  by  abnormal  situation  and  form  of 
different  parts  (Fig.  95),  may  occasionally,  from  their  crooked  shape,  prove 
a  soQice  of  difficulty  during  birth.  The  distortion  may  be  due  either  to 
muscular  contraction  in  the  foetus,  or  to  extraneous  uterine  pressure,  and  if 
we  glance  at  the  %ure  which  illustrates  one  variety  of  this  malformation  at 
page  398,  we  will  readily  perceive^  that  the  obstetrist  may  indeed  have  a 
serious  task  before  him  if  he  is  required  to  remove  such  a  mis-shapen  foetus. 
The  remarks  we  have  made  with  regard  to  dystokia  from  muscular  contrac- 
tion, are  applicable  to  this  form  of  monstrosity ;  and  in  the  majority  of  in- 
stances, it  will  be  found  that  embryotomy,  or  even  the  Csesarean  section, 
must  be  resorted  to.     The  following  are  illustrative  cases. 

Wilson  ( Veterinarian,  voL  xL  p.  770)  attended  an  aged  Cow  which  had  been  in 
labour  for  more  than  twenty  honrs.  The  abdominal  viscera  of  the  fcetna  were  hang- 
ing from  the  Cow's  vamna,  and  as  mnch  of  the  pndendnm  as  could  be  seen  was 
livid  and  flaccid.  Introducing  his  arm,  he  discovered  what  afterwards  proved  to  be 
an  irregularly-round  bony  mass,  too  large  apparently  for  birth.  The  presenting  sub- 
stance was  a  portion  of  a  malformed  foetus^  Nothing  resembling  a  ciJf  could  be  dis- 
covered, though  what  seemed  to  be  a  kyst  was  found ;  this  was  punctured,  but  with 
no  evident  result.  Embryotomy  was  out  of  the  question,  as  it  was  not  known  how 
to  proceed ;  so  it  was  decided  to  draw  the  mass  into  the  genital  passage,  in  order  to 
ex^Bct  it.  Tracing  the  connections  of  the  foetal  viscera,  what  was  supposed  to  be 
the  cesophagns  was  found  in  the  middle  of  the  hard  mass.  Four  or  five  mches  within 
this  orifice,  a  strong  iron  hook,  to  which  a  cord  was  fastened,  was  inserted. 

Smearing  the  foetus  well  with  soft  soap,  and  giving  the  coid  to  an  assistant,  with  in- 
•tmctions  to  pull  steadily  and  gently,  alter  some  manipulation  the  mass  was  carried 
into  the  os  uteri,  and  by  continuing  the  efforts  delivery  was  effected.  On  examina- 
tion, tiie  bony  mass  felt  within  the  uterus  was  found  to  be  composed  of  all  the  bones 
of  the  trunk,  except  the  cervical  vertebrse,  "jumbled  and  thrown  tosether."  **  Pro- 
jecting from  one  side  of  this  were  the  fore  legs,  and  in  the  middle  of  these  the  head 
and  neck,  all  fully  formed  and  well  haired/'  The  part  mistaken  for  a  kyst  and  punc- 
tured, was  discovered  to  be  a  large  piece  of  perfect  skm  ^wing  from  the  bony  lump, 
and  falling  round  the  whole  mass.    The  Cow  recovered  m  a  short  time. 

The  same  writer  {Ibid.  vol.  zU.  p.  606)  attended  another  aged  Cow  which  had  been 
in  labour  for  a  day.  Two  or  three  persons  had  felt  for  the  <»lf,  but  could  not  under- 
■tand  its  presentation,  which  was  vexy  peculiar.    The  head  and  fore  l^gs  were  in  the 
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Datnral  poatknif  but  the  two  hind  feet  were  )r]io  in  the  pamiMge  onw  Mting  on  fie 
spine  and  the  otiier  against  the  right  shonlder  of  the  call,  each  leg  with  its  postensr 
part  superior.  Wilson,  at  first  believing  two  calves  to  be  present,  endeavoured  to 
retom  the  hind  legs  into  the  uterus,  but  they  were  immovable,  and  the  presenUtioa 
could  not  be  changed.  BSmbryotomy  was,  therefore,  resorted  to,  and  each  hind  kg 
was  detached  at  tne  stifle  joint ;  after  which  the  Cow  odved  without  much  difficulty. 
An  examination  of  the  foetus  showed  that  the  position  of  the  hind  legs  dependei 
upon  a  twist  in  the  loins.    The  Cow  perfectly  recovered. 

Cyclopean  MoNSTROsirr. 

A  Cyclopean  Monstiosity  would  not^  so  far  as  the  yisual  defonnity  is  con- 
cerned, give  any  trouble  to  the  obstetrist ;  but  in  conjunction  with  thift 
condition  we  not  unfrequently  find  other  anomalies  existing,  as  in  the 
following  instance : — 

Wilson  ( Veterinarian^  vol  xli.  p.  607)  mentions  the  case  of  a  Cow  which  was  nearly 
fifty -fi ve  weeks  pregnant  when  parturition  commenced.  The  presentation  of  the  f cetoi 
was  natural,  but  tiie  limbs  wereezcessive  in  size.  Eventration  had  to  be  effected  before 
delivery  was  completed,  the  calf  havius  been  in  the  genital  passage  for  more  than  tvo 
hours,  notwithstanding  the  efforts  of  three  or  four  men,  who  pufied  at  it  from  time  to 
time.  The  calf  was  not  larger  than  the  female  calf  usually  is,  but  the  nasal  bones  wen 
entirely  absent,  as  well  as  the  nasal  openings— the  skin  in  this  situation  being  elongated 
as  a  simple  but  well-haired  flap.  On  the  under  part  of  this  flap,  which  was  about 
three  indies  Iraig,  the  lower  jaw,  mouth,  and  tongue  appeared  to  oe  properly  formed. 
"  The  foetus  was  a  cydops,  as  only  one  eye  existed,  and  this  in  the  centre  of  the  fore- 
head. The  eye  was  very  imperfect,  and  the  eyelids  were  much  contracted  and  no 
parallel  to  the  longitudinal  auture.  The  external  ears  seemed  to  be  perfect  in  fom, 
but  the  meatus  anditorius  was  closed  in  both  of  thenu" 

This,  it  will  be  seen,  was  a  variety  of  Gurlt's  cyclops.  Youatt  gives  a  good  descrip- 
tion of  the  head  of  a  cyclops  foal  in  the  Veierinarkin  (voL  vii  p.  434). 

FBEUDEKCEPHALIAN  MOKSTROSITT. 

The  head  of  the  foetus  may  prove  a  cause  of  protracted  or  difi&cult  partu- 
rition, as  we  have  seen  when  treating  of  hydrocephalus  as  a  source  of  dystokia, 
as  well  as  in  other  kinds  of  anomalies,  when  it  is  either  greatly  deformed  or 
double.  We  are  cognisant  of  only  one  instance  in  which  a  pseudenoephslian 
monstrosity  (Feroccphalus  pseudocq^haltts^  Gurlt)  gave  rise  to  difiiculty  in 
birth. 

Maw  ( Vtttrinarian,  vol.  xxxiii.  p.  460)  attended  a  Cow  in  calf  for  the  fint  time, 
and  which  had  been  violently  in  labour  for  six  hours.  A  shepherd  had  been  attempt^ 
ing  delivery,  and  found  the  fore  legs  of  the  foetus  presenting,  the  head  being  toioBd 
back ;  the  latter  was  adiusted,  but  yet,  notwithstanding  considerable  force,  the  calf 
could  not  be  removed.  By  skilful  manipulation  Maw  succeeded  in  eztractinff  it,  when 
it  was  discovered  to  have  '*  a  protuberance  on  its  head  about  the  size  of  a  chSd*s  head, 
with  hair  on  it,  and  the  tongue  protruded  from  the  mouth  like  a  man's  hand,  withtbe 
thumb  and  fore  fingers.  On  all  the  four  feet  were  four  di^ts,  and  the  hind  qusiten 
and  tail  were  like  tnose  of  a  dog ;  the  legs  were  about  six  mches  long,  and  there  wia 
no  roof  to  the  mouth — this  aperture  freely  opening  into  the  nostrils.  The  Cow  wai 
much  exhansted,  bnt  ultimately  recovered. 

Double-headed  (Mokosohiak  akd  Stbomian)  Monsitbositibb. 

The  occurrence  of  double-headed  monstrosities  is  more  common,  perh^ 
than  any  other  anomaly ;  they  are  observed  more  particularly  in  ruminantSi 
though  instances  are  recorded  of  their  appearing  in  the  Pig,  and  even  in 
the  Cat  species. 

We  have  collected  reporta  of  some  three  dozen  cases,  the  large  minority  of 
which  liefer  to  this  anomaly  in  the  Calf,  and  not  one  to  the  equine  or  asinine 
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apeciea.  Only  two  of  these  eaeea  appear  in  English  literature  We  have 
already  shown,  in  the  claaaification  of  monstroeities,  the  kind  and  degree  of 
diTudon  there  exists  between  the  heads,  and  we  have  only  now  to  deal  with 
this  anomaly  from  an  obstetrical  point  of  view. 

It  may  be  observed  that  many  of  these  creatures  have  been  bom  alive,  and 
have  continued  to  live  for  some  time.  Cauu  mentions  a  doublfr-headed  Calf 
which  survived  its  birth  fifty  days,  and  Bert  gives  a  good  description  of 
another  which  he  examined  when  it  was  fifteen  months  old  ;  but  in  the 
latter  instance  the  anomaly  was  limited  to  the  lower  part  of  the  head,  the 
jaws  only  giving  evidence  of  duplicity. 

The  existence  of  this  anomaly  renders  birth  mote  or  lees  difficolt,  or  even 
impossible,  according  to  the  size  of  the  heads,  their  point  of  junction — 
whether  at  the  face  or  cranium,  or  towards  the  neck,  and  also  according  as 


"Fig.  103. 
Btioviah  MoanaotiTT  :  Dicipialat  HmUU  <GDBi.t). 

the  presentation  of  the  foetus  is  anterior  or  posterior.  In  very  many  of  the 
casee  recorded,  the  mother  died  or  had  to  be  killed,  while  in  others  birth 
occurred  without  assistance  and  with  but  little  di£Sciilty :  rather  a  matter  for 
wonder,  considering  the  width  of  two  foetal  heads  joined  towards  the  upper 
part  of  the  neck.  In  this  respect  the  Monoeomian  must  prove  more 
troublesome  sometimes  than  the  Sysomiau  monster.  In  the  majority  of  cases 
the  presentation  is  anterior. 

An  examination  will  reveal  the  existence  of  this  condition,  when  the 
obetetiist  will  adopt  the  measures  necessary  for  extraction.  In  very  many 
of  the  eases  embryotomy  will  have  to  be  resorted  to,  or  even  the  Caaareen 
section.  Decapitation  of  one  or  both  heads  may  sometimes  suffice.  In  other 
caseB,judicions  manipulation  and  well-timed  traction  will  effect  delivery.  When 
the  heada  are  united  at  the  cranium  (as  in  Figs.  97  and  100),  anditisimpos- 


410  FOSTAL  DTSTOKIA, 

sible  to  docapitate,  tbe  obstetrical  saw,  chisel,  or  bone  forceps  may  be  qbo- 
fully  employed  to  disimite  them  at  their  junction. 

With  doable  necks,  amputation  of  one  head  and  neck  should  be  effected 
as  low  down  as  possible. 

1.  Wilson  (Veterinarian^  voL  xHL,  p.  407)  describes  a  Monosomian  monster;  the 
heads  were  of  equal  size  and  fnlly  devdoped.  With  the  exception  of  the  atlas  afid 
dentata,  the  bones  were  natural  in  shape.  The  dentata  did  not  differ  much  from  tiie 
normal  form  ;  but  the  ring  or  body  of  the  atlas  was  curved  from  below  upwards,  at 
its  anterior  and  middle  part,  and  had  attached  to  the  extremity  of  this  cunred  po^ 
tion  an  extra  piece,  which  was  carried  with  a  sweep  upwards  and  backwards  to  join 
the  body  of  the  bone  su^riorly.  This  interposed  portion  of  bone  contributed,  on 
either  side,  to  the  formation  of  the  concavities  for  the  attachment  of  the  two  occipital 
bones.  The  smnal  cord  was  not  bifid,  as  only  a  common  but  enlai|^  cavity  existed 
in  the  atlas.  The  presentation  of  the  foetus  was  posterior,  and  dehvery  could  not  be 
effected  until  the  greater  part  of  the  foetus  was  removed  by  dissection. 

This  was  the  fourth  case  of  double  head  this  veterinarian  had  met  with  in  twentr. 
five  years'  practice.  The  first  (a  calf)  was  delivered  alive,  but  only  lived  about  hitt- 
an-hour ;  the  next  two  were  bom  dead. 

2.  Shipley  ( Veterinary  Journal,  March,  1877)  gives  details  of  the  case  shown  in 
figure  100.  The  mother  was  a  medium-sized  Cow,  which  had  been  in  labour  for  aboat 
twenty-four  hours,  during  which  an  empiric  had  exerted  all  his  akill  for  aefenl 
hours  to  effect  deliveiy.  Shipley  found  the  genital  canal  dry  and  swollen  from  the 
severe  treatments  With  difficulty  the  fore  legs  of  the  foetus  were  reached,  and  then 
a  malformed  or  double  head.  The  lower  jaw  of  each  head  was  smashed,  and  the  in- 
cisors  pulled  out  or  hanging  from  the  gum.  This  damage  had  been  done  during  the 
attempts  at  extraction;  unsuccessful  efforts  had  also  been  made  to  amputate  the 
head. 

With  much  trouble  and  labour,  the  fore  limbs  were  pushed  forward  as  far  as  pos- 
sible into  the  uterus,  and  a  strong  cord  passed  over  the  back  of  the  heads  behind  the 
ears  ;  then,  with  the  aid  of  some  men  who  pulled  at  this  cord,  and  in  manipulating 
the  two  noses  of  the  foetus — first  to  one  side,  then  the  other,  gradually  drawing  each 
forward — the  heads  were  extracted,  and  cut  off  at  tiieir  junction  with  the  atlas.  The 
neck  was  now  pushed  back,  the  fore  limbs  lifted  up,  and  with  a  littie  assLstsaoe  tiie 
bod^  of  a  well-developed  calf  was  extracted.  The  creature  was  alive  at  an  eariier 
period,  and  Shipley  mui  no  doubt  that  it  could  have  been  delivered  more  easily  thin 
by  cording  the  lower  jaws  and  using  a  halter  over  the  head.  The  spinal  cora  was 
single  ;  the  cerebrum  on  each  side  was  fairly  developed ;  the  cerebdlum  was  ooly 
"  semi-double ;"  the  two  tonffues  were  nearly  perfect. 

3.  Canu  {Mim.  de  la  Soe,  au  CaJvados,  etc.,  p.  362)  mentions  that  a  double-headed 
calf  was  found  behind  a  Cow  one  momine,  and  it  was  not  known  how  deliveiy  had 
been  effected.     It  was  alive,  and  sucked  by  either  mouth. 

4.  Kunard  {Op,  Cit.,  vol  i.,  p.  486)  gives  a  very  interesting  account  of  a  dooble- 
headed  kitten,  which  made  a  posterior  presentation  in  the  lumbo- sacral  position. 
The  body  having  been  extracted,  the  £^«atest  difficulty  was  experienced  in  removing 
the  head,  which  the  finger  introduced  into  the  uterus  discoverod  to  be  douUa  It 
was  finally  removed  by  traction — first  on  one  side  of  the  body,  then  on  the  other— 
the  young  creature  dying  during  the  manipulation. 

5.  Forster  (Franck,  Op.  Cit,,  p.  441)  dehvered  a  Cow  of  a  double-headed  calf,  whidi 
was  affected  with  prolapsus  cerebri ;  no  cutting  was  reauired— only  manual  assistaDoe. 
The  calf  lived  for  about  sixty  hours ;  when  it  sucked  by  one  mouth  the  milk  esc^ted 
from  the  other  mouth.  The  junction  of  the  heads  took  place  at  the  temporal  bones, 
immediately  behind  the  orbit  (Fig.  97).    The  Cow  was  a  frequent  bearer  of  twins. 

Fianck  gives  a  number  of  examples  of  this  form  of  monstrosity,  from  Ge^ 
man  veterinary  literature. 

Celosomian  Monstbosities. 

Those  creatures  which  are  more  or  less  destitute  of  abdominal  and  thonde 
parietesy  and  otherwise  deformed  in  various  degrees,  would  appear  to  be 
somewhat  frequently  met  with  by  the  veterinaiy  obstetrist.  The  sbove 
designation  for  them  will  be  recognised  as  that  bestowed  by  G.  Ssint-Hilaiie, 
the  name  proposed  by  Gurlt  being  Schistosamus  refiexm  or  anUorius  (Fig.  8d)i 
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They  also  are  foond  more  often  in  the  Cow  thaa  in  other  animals,  the  Sheep 
being  neit  in  the  order  of  frequency.  Of  forty-nine  moiiBtrosities  referred  to 
by  Saint  Cyr,  twelve  belonged  to  this  order,  and  of  these  eleven  were  calves, 
and  only  one  Iamb.  Our  own  figotes  place  the  proportion  of  calves  much 
higher. 

Perhaps  this  relative  &eqaency,  as  Saint-Cyr  remarks,  is  at  least  partly  due 
to  the  fact  that  the  singularity  of  the  malformation  is  so  striking  that  ob- 
servera  are  more  ready  to  publish  cases  of  this  kind ;  while  parturition  being 
always  more  or  less  laborious,  empirics  who  may  chance  to  be  called  in 
cannot  understand  the  anomaly,  and  the  veterinary  soigeon  has  at  last  ta 
be  sent  for. 


The  diagnosis  of  this  malformation  is  not  difGcuIt  to  the  practised  obstetrist. 
If  the  f<stcd  intestines  are  apparent  at  the  genital  on£ce  of  the  mother,  their 
small  size  indicates  at  once  that  tbey  are  those  of  the  fstus,  while  an  ezplonu 
lion  of  the  vagina  and  uterus  will  discover  the  distorted  body,  with  the  viscerft 
unprotected  and  floating  freely  about.  When  nothing  is  visible  externally,  of 
rourae  the  diagnosis  is  more  difficult ;  and  this  difficulty  is  increased  with 
certain  presentations  and  positions  of  the  foetus.  When,  for  instance,  this 
is  anterior,  and  the  spine  is  greatly  distorted,  the  hand  will  first  meet  the 
head,  and  around  it  all  the  feet ,  and  it  will  be  in  >  ain  for  the  obstetrist  to 
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attempt  to  separate  these,  and  to  push  back  the  posterior  limbs  in  order  to- 
pat  the  foetas  in  a  good  position,  as  the  rigidity  of  the  crooked  spine  pre- 
vents this  being  accomplished.  In  other  cases  the  presentation  may  be 
abdominal  or  posterior,  and  then  the  hand  encounters  a  confused,  soft,  float- 
ing raaas  of  viscera,  the  nature  of  which  is  not  easily  ascertained.  However, 
ihefal  of  the  intestines  should  lead  to  a  suspicion  of  the  case,  while  the  twisted 
spine,  deformed  pelvis,  and  general  distortion,  ongbt  to  lead  to  a  diagnosis. 
In  some  cases  the  exposed  heart  can  be  seized  by  the  hand,  and  if  the  foetus 
is  alive  the  coatractions  of  this  organ  will  be  distinctly  perceptible. 

Prognosis.' 
The  prognosis  in  these  cases  of  dystokia  will  greatly  depend  upon  the  dis- 
tortion and  aize  of  the  foitus,  as  well  as  upon  its  position.    In  thirty-niQe^ 
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olMervations  collected  by  Fxanck,  twenty-eight — or  seventy-two  per  cent— of 
these  monstrosities  were  bom  without  iigaiy  to  the  mother,  and  a  nmnbet  of 
them  without  assistance ;  the  remaining  eleven  Cows  had  to  be  slaughkeied. 
In  -thirty-two  instances,  twenty-eight— or  ninety-three  per  cent.---<i£  the 
foetuses]  presented  by  the  abdomen ;  only  four  cases — ^thirteen  per  cent- 
presented  anteriorly,  with  the  head  and  all  the  feet  towards  the  genital 
canaL  The  latter  were  the  most  serious,  as  in  three  of  them  the  Cows  diei 
Of  the  twenty-eight  abdominal  or  visceral  presentations,  twenty-three  births 
took  place  without  permanent  injury  to  the  mothers,  the  other  five  being 
killed.  One  was  delivered  by  the  C»Barean  section.  In  some  of  the  cases  in 
which  birth  occurred  without  assistance,  the  young  creature  was  bom  aliTe. 

Exiradion. 

As  we  have  seen,  the  prognosis  in  the  large  majority  of  cases  is  favouiaUe, 
and  particularly  when  the  presentation  is  abdominal.  Here  carefiil  manipa- 
iation  will  effect  delivery,  and  often  the  only  mutilation  necessary  is  the 
removal  of  the  foetal  viscera.  These  being  got  rid  of^  hand  or  cord  traction 
made  on  the  most  convenient  parts,  or  .the  insertion  of  a  hook  behind  the 
spine  into  the  pelvis,  or  any  other  likely  and  accessible  part,  with  gradual 
pulling  delivery  will  be  effected ;  if  not,  the  vertebrae  should  be  divided. 

But  when  the  head  and  all  the  feet  present^  then  the  case  is  much  more 
serious.  K  the  fcstus  is  only  moderately  developed,  even  in  this  position  it 
has  been  removed  by  traction.  But  in  nearly  all  these  cases  embxyotomj 
must  be  adopted.  Some  practitioners  have  succeeded  in  extracting  the  calf 
by  cording  tiie  head  and  fore  limbs,  and  pulling  at  those,  while  the  hind 
limbs  were  being  pushed  back  into  the  uterus,  and  so  dislocating  the  spine 
and  straightening  tiie  body.  If  the  spine  does  not  give  way,  it  may  be  cut 
or  sawn  through. 

In  removing  the  body  of  the  foetus  by  instalments,  the  limbs  are  ampn- 
tated  one  after  the  other,  according  to  the  rules  to  be  prescribed  for  this 
operation ;  and  it  may  be  necessary  to  excise  two,  three,  or  four  of  the  l^ 
and  even  the  head  of  the  foetus,  before  delivery  can  be  completed. 

As  we  have  shown,  the  number  of  cases  recorded  of  this  kind  of  monstrositj 
is  relatively  somewhat  large ;  but  we  will  only  select  a  small  number  in 
illustration  of  the  varieties^  difficulties,  and  results  met  with  in  practice. 

1.  Boll  ( Veterinarian^  voL  ix.,  p.  158)  mentions  a  Bwe  which  had  gone  its  hill  tine, 
and  witii  difficulty  produced  a  lunb.  This  creature  preaented  a  aiSlden  incnrratioo 
about  the  centre  of  the  apine,  with  a  aimilar  inversion  of  the  riba ;  ao  that  the  hind 
1^  la^  upon  the  neck  and  upper  part  of  the  ahouUera,  while  the  fore  1^  took  a 
diSraction  upwarda,  embracing  tne  hind  onartera,  and  forming  «  kind  of  odiiar,  bj 
which  they  and  the  head  were  endreled.  The  head  waa  deeply  bent  under  the  bieisfc» 
and  the  cheat  and  abdomen  were  not  endoaed ;  oonaequently,  all  the  intenal  dguB 
lay  looae  or  floatinfi  in  the  uterua  while  the  young  creature  waa  there  (Fig.  lOi). 
Every  part  appeared  to  have  attained  ita  full  development. 

2.  Tennant  (/&mI.  voL  vii.,  p.  439)  deacribea  the  caae  of  a  Cow  which  had  calved. 
It  had  uaually  produced  twina,  and  it  waa  auapected  another  remained  in  the  nteraa. 
On  introducing  the  hand,  it  met  with  a  aubatanoe  which  lelt  like  the  liver,  and  after- 
warda  proved  to  be  ao ;  the  parietea  of  the  abdomen  were  abaent,  the  common  in- 
teguments were  reflected  upwarda  upon  the  aidea,  and  the  whole  of  the  viaoen  left 
ezpoaed.  The  left  hind  leg  waa  bent  firat  forward  and  then  backward  over  the  iliwa 
towarda  the  tail,  aomewhat  enveloped  in  the  integument  oi  the  belly.  Tliere  waa  no 
diaphragm,  but  the  thoracic  viaoera  were  entire.  After  extraction,  the  hind  hg  jut 
mentioned  waa  found  to  reaemble  the  fore  leg. 

3.  Marshall  (i&itf.,  voL  xl.,  p.  650)  attended  a  email  heifer,  thzee  and  a  half  xean 
old,  which  had  gone  ita  full  peiiiod  of  geatation,  and  which  three  ahepherda  bad  been 
attempting  to  deliver  of  ita  calf  lor  twelve  honra.    Examination  per  vagmam  dia- 
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ooTeied  one  fore  and  two  hind-feet,  as  well  as  the  head,  presentinff  :  the  latter  being 
iQTerted,  and  one  knee  and  hock  much  distorted ;  the  tiol  could  mbo  be  felt.  Every 
attempt  to  rectify  the  position  or  extract  the  fcetos  by  pulling  failed,  and  the  Cow 
wai  destroyed.  A  superficial  exanination  of  the  foetus  showed  that  the  whole  of  the 
viBoera  of  the  abdomen,  chest,  and  pelris  were  on  the  outside  of  the  body,  but  nearly 
in  iheir  nonnal  position  and  peifect.  The  intestines  contained  meconium ;  the  mam- 
mary p^laads  and  four  teats  were  on  the  thighs ;  the  spine  was  bent  backwards  about 
the  middle  of  the  dorsal  vertebra,  with  the  spinous  processes  resting  on  the  sacrum  ; 
the  sternum  and  abdomen  being  split  upon  exposing  the  yiscera.  One  fore-leg  was 
tamed  back  at  the  shoulder,  resting  upon  the  nbs  near  where  they  join  the  vertebne, 
and  hooked  at  the  pastern  over  the  spine ;  the  other  fore-leg  was  placed  in  a  contrarv 
direction,  the  two  hind-legs  and  head  accompanying  it.    These  were  the  parts  which 

Sreaented  in  the  uterus.     The  foetus  was  alive  a  short  time  before  the  Cow  was 
estroyeda 

Recourse  could  not  be  had  to  embryotomy  :  "  there  was  no  room  to  use  the  knife, 
as  the  greatest  bulk  of  the  foetus  was  at  the  part  to  be  operated  on,  and  the  upper 
joints  of  the  Umbs  were  immovable." 

4.  Toll  (/6tc2.,  p.  719)  alludes  to  five  oasee,  in  two  of  which  the  Cows  were  killed  by 
the  owners  ;  in  the  other  three  delivery  was  effected  by  removing  the  abdominal  and 
thoracic  viscera  of  the  foetus,  dividing  the  lumbar  vertebrae  by  means  of  a  strong  knife, 
and  extracting  the  hind  quarters  by  a  hook  and  cord.    The  Cows  did  well. 

5.  Gibbs  aiKl  Helmore  {IbkL,  vol.  xli.,  p.  517)  each  met  with  a  case.  The  former  was 
successful  in  extracting  the  monstrosity ;  but  the  latter  could  not  deliver,  and  th» 
Cow  had  to  be  kiUed. 

6.  Watson  {IbkL,  vol.  xliv.,  p.  531)  attended  a  Cow  in  parturition  which  two  men 
had  been  tiring  to  deliver  for  some  hours.  The  animal  was  standing,  and  two  of  th» 
feet  of  the  nntns  were  protruding  from  the  vagina.  An  exploration  proved  that  the 
calf  was  malformed,  the  heart  and  intestines  Iwing  exposed,  three  feet  presentinjz,  and 
a  laige  sac  on  the  cranium.  The  head  and  tail  were  m  the  genital  passage,  whue  the 
fouruL  limb— a  fore  one — ^was  felt  doubled  up  and  encloscKl  in  a  sort  of  bag.  The 
cranial  sac  was  punctured  ;  the  confined  limb  released,  b^  incising  the  bag  containing 
it ;  then,  after  attaching  cords  to  two  of  the  legs  and  trymg  in  vam  to  bring  the  f oetua 
into  a  favourable  position,  it  was  found  neoessary  to  amputate  two  of  the  extremities 
m  ntero.  This  was  done  by  cutting  the  skin  round  the  pastern,  slitting  it  up  to  the 
shoulder  in  the  one  case  and  hip  in  the  other,  then  skinning  and  dissecting  with  the 
scalpel  These  limbs  being  removed,  cords  were  fastened  to  the  others  and  to  the 
lower  jaw.  Considerable  traction  was  then  applied,  and  the  remaining  portion  of  the 
f cetus  was  extracted. 

The  Cow  made  a  good  recovery.  The  lower  part  of  the  body  of  the  foetus  was  open 
from  the  neck  to  the  anus,  the  spine  curved  backwards  in  a  circle  towards  the  head, 
80  that  the  lower  surface  of  the  vertebrae  became  uppermost ;  tiie  limbs  and  viscerik 
were  correspondingly  displaced,  and  the  skin  had  no  attaclmients  to  the  other  tissues ;. 
there  was  no  pelvic  cavity,  but  simpl v  a  broad  pubic  bone  growing  out  from  the  verte« 
brie  with  which  the  hind  limbs  articulated;  and  the  whole  vertebral  column  was  com- 
pletely anchylosed. 

7.  BoBsignol  {Journal  de  M4tL  ViUrtnaire  de  Lyons,  1866,  p.  263)  was  requested  to 
assist  a  Cow  which  was  in  labour.  The  owner  informed  him  that,  instead  of  bringing 
forth  a  calf,  nothing  was  to  be  seen  but  bowels,  and  Rossignol  therefore  suspected  that 
a  serious  injury  had  been  done  to  the  Cow,  through  mprturiiu;  the  metro-vaoinal 
parietes.  It  was  not  so,  however.  The  Cow  was  lying  on  its  len  side,  and  macto  ne 
expulsive  efforts  ;  but  a  large  mass,  composed  of  coils  of  intestine,  distended  by  gas, 
lay  outside  the  vulva.  The  colour  of  these  was  rather  bluish,  and  from  their  small 
diameter  it  was  obvious  that  they  belonged  to  the  foetus.  On  passing  the  hand  into 
the  vulva,  it  readily  entered  a  large  cavity,  recognised  to  be  a  part  of  the  foetus  ;  the 
kidnevs,  Uver,  and  rudiments  of  we  stmnaoh  of  the  ^rouns  creature  oould  be  touched. 
The  sMominal  parietes,  as  well  as  the  skin,  were  evidenuy  absent.  As  the  tail  and 
the  points  of  the  hocks  could  be  made  out,  it  was  obvious  that  the  presentation  was  fr 
posterior  one^  and  that  extraction  would  be  easy.  Each  hind  limb  was  accordingly 
pushed  forward  by  the  cannon  bone  until  the  hoofs  could  be  touched ;  these  were 
then  lifted  up  and  brought  towards  the  vulva.  This  manoeuvre  was  facilitated  by 
the  position  of  the  foetus — ^which  was  Inmbo-pubia  Delivery  was  accomplished  in 
less  than  half  an  hour.  The  foetus  was  completely  destitute  of  skin  from  the  last 
three  sternal  ribs  to  the  pelvis  ;  it  adhered  to,  out  cud  not  extend  beyond,  the  loins  ; 
it  covered  the  ribs,  but  not  their  cartUaoes ;  the  ribs  curved  outwards,  the  sternal 
ones  had  no  cartilages,  and  the  lungs  and  heart  were  visible. 
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The  Ck>w  lay  as  if  paralvaed  for  eight  days,  aad  was  able  to  get  up  on  the  fomtli 
day  after  deliTory ;  the  following  year  it  gave  birth  to  a  well-formed  call 

&  Daube  {Joumal  de  VMermairea  du  Midi,  1869,  p.  497)  visited  a  Cow  which  bad 

gone  seTonteon  days  beyond  its  time,  and  had  woriked  nntil  the  previous  evenms.  It 

was  exhibiting  symptoms  of  colic  ;  a  vaginal  exploration  did  not  discover  any  \aM 

movements.   A  large  qaantity  of  liqnor  amnii  had  escaped,  and  the  udder  had  beoooe 

suddenly  swollen.    As  the  labour  pains  were  only  very  slight,  nothing  was  attomptod 

until  the  next  day.    Early  in  the  morning,  however,  the  owner  came  to  report  thit 

the  Cow  was  nearlv  dead,  and  though  straining  violentiy,  there  were  no  signs  of  the 

calf.    Baube  f ouna  the  Cow  lyin^,  and  apparently  very  prostrate ;  so  he  immedistelj 

proceeded  to  deU  ver  it.     When  his  hand  reached  the  uterus  it  met  an  unformed  msM, 

the  i>osition  of  which  he  oonld  not  ascertain ;  he  felt  it  in  sJl  directions,  but  there  wis 

nothing  definite— nothing  but  convexities.    It  was  impossible  to  seize  a  Umb :  the 

haiid  always  glided  between  the  different  envelopes  of  the  foetus  without  meeting  any. 

thing  recognisable.   However,  in  thrusting  it  into  the  abdominal  cavity  the  hesd  of  & 

creature  was  felt,  and  this  led  to  the  suspicion  that  it  was  a  posterior  presentatioiL 

Passing  the  hand  over  the  back  a  hard  convex  mass  was  perceived ;  this  was  the  th- 

tebral  column,  on  each  side  of  which  the  ribs  were  found  constantly  under  the  hud. 

This  extreme  difficulty  in  diagnosing  the  case,  or  distineuishing  the  position  of  the  caU 

and  seizing;  the  limbs,  caused  Daube  to  believe  that  his  hand  was  engaged  between  the 

inner  suruce  of  the  uterus  and  the  external  surface  of  the  placenta ;  and  as  he  had 

been  already  engaged  for  two  hours  in  trying  to  make  out  the  nature  of  the  mas^  he 

came  to  the  conclusion  that  the  foetus  hsid  become  twisted  on  itself  and  entangled  in 

the  placenta.     Impressed  with  this  notion,  he  thought  it  necessary  to  tear  throogh 

what  he  considered  were  the  foetal  envelopes  (the  ''waters  "  having  escaped  since  l£e 

-previous  evening),  imagining  that  by  this  procedure  he  might  be  able  to  distinguish  and 

seise  the  limbs,  as  well  as  the  body  of  the  foetus.   This  la^ration  having  been  effected, 

the  hand  was  withdrawn,  when,  to  his  great  astonishment,  the  intestines  of  the  ereatnxe 

were  recognised ;  soon  the  liver,  spleen,  lunfis,  eto. ,  were  successively  extracted.  But  he 

•oould  not  comprehend  how  he  had  torn  the  sldn  of  the  creature  m  order  to  allow  of 

this  escape ;  however,  in  the  midst  of  his  manipulations  he  at  last  discovered  the 

suticulation  of  a  limb,  and  which  he  took  to  be  that  of  the  stifle.    After  ^Yt  honn 

labour,  it  was  deemed  impossible  to  extract  the  foetus  entire ;  so  embryotomy  was 

decided  unon. 

The  limb  was  disarticulatod  hj  the  bistoury,  and  found  to  be  as  surmised ;  its  eztne- 
tion,  nevertheless,  was  hindered  by  the  ilium,  which  was  placed  in  a  vertical  directum 
at  the  pelvic  inlet ;  so  he  was  obliged  to  amputate  it  at  the  stifle.  The  foetoi 
was  pushed  forward,  and,  attaching  a  cord  to  the  itium,  this  was  brought  into  a  hori* 
zontid  position  and  extracted.  Stul  the  hind  limb  could  not  be  removed,  until  hy 
chance  the  upper  extremity  of  the  tibia  was  secured  by  a  cord,  traction  was  applieif 
and  the  lee  came  away,  thouffh  destitute  of  skin,  which  had  become  everted  fromr  it, 
and  had  to  be  cut  through  at  the  foot  before  the  member  could  be  completely  detached. 
It  being  impossible  to  find  the  other  limb,  a  cord  was  tied  to  the  piece  of  skin  which 
had  just  been  divided,  and  a  hook  having  been  fixed  into  the  most  accessible  part  of 
the  foetus,  four  men  and  Baube  himseS  pulled  at  the  cords,  when  the  foetos  wai 
finally  extracted.  At  first  sight  it  looked  as  if  the  foetus  was  still  in  the  placenta, 
but  a  little  investigation  proved  it  to  be  otherwise.  The  ribs  appeared,  in  the  fint 
place,  to  form  two  wings  to  the  vertebral  column  ;  then  the  skin  of  the  foetus  itaelf 
lormed  a  closed  sac  enveloping  it,  and  which  proved  so  resisting.  The  limbs  were 
greatly  misplaced  and  distorted.  The  right  fore-leg,  for  instance,  was  detached  from 
the  scapula  and  suspended  merely  to  the  skin,  being  apparently  destitute  of  mutcle ; 
it  bent  around  behind  the  head  uke  a  collar  ;  the  left  fore-leg  lay  along  the  left  jaw 
in  passing  above  the  preceding,  when  it  deviated  to  the  richC  curved  round  the  nos- 
trik,  and  towards  the  left  eye,  where  it  was  indented  by  the  other  Umb,  the  inferior 
extremity  of  which  was  placed  against  the  right  jaw.  The  left  hind  limb  was  directed 
forwards  along  the  verteDrse  ;  the  tail  was  also  reversed  and  passed  forward ;  while  no 
trace  of  the  anus  could  be  discovered. 

The  most  remarkable  feature  of  the  case,  in  Daube's  estimation,  was  the  dispontion 
of  the  skin,  which  was  inverted — turned  outside-in — and  formed  a  closed  sac  for  the 
calf  itself,  being  perfectly  contiguous  throughout,  the  internal  part  having  become 
external,  and  the  hair  everywhere  in  contact  with  the  young  creature's  boay.  The 
pectoral,  abdominal,  and  pelvic  organs  must,  therefore,  have  fioated  in  the  placeDtai 
fluid. 

9.  Bosch  {MUnehener  Jahresbericht,  1873-4)  describes  an  instance  in  which  the  in- 
testines were  enclosed  in  a  skin  capsule  some  distance  from  their  proper  sitnatioD,  the 
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abdominal  cavity  contaming'a  yellowish  mass  of  ezadate  {9uhsige  exsudatmoMt),  as  did 
alM  the  foetal  membranes. 

10.  Anacker  {Dtr  Tkiei'orzl,  1870,  p.  85)  alludes  to  a  monstrosity  of  this  kind,  the 
abdomen  of  which  presented ;  the  liver,  kidneys,  etc.,  were  removed,  but  the  Cow 
had  to  be  killed. 

Franck  gives  a  number  of  inttancee  similar  to  the  above. 

Double  and  Triple  Monstrosities. 

We  have  already  alladed  to  monstrosities  which  have  the  head  double ;  we 
now  come  to  the  consideration  of  those  which  have  the  body  more  or  less 
double,  or  even  triple,  and  which  have  been  designated  by  G.  Saint-Hilaire 
as  Eta(mphalian,  Monomphalian,  and  MonocephaliaUf  according  to  the  degree 
of  separation  of  the  bodies,  and  whether  two  are  united  to  a  single  head — 
the  double-headed  creatures  being  designated  Syncephalian. 

From  an  obstetrical  point  of  view,  there  is  little  need  to  distinguish  be- 
tween the  Eusomphalian  and  Monomphalian  Monstrosities.';  for,  as  already 
explained,  they  consist  of  two  distinct  foetuses  joined  together  at  some  part 
of  their  body,  the  character  distinguishing  them  being  the  presence  of  a 
double  or  single  umbilical  cord  (see  Figs.  96,  98,  99,  100). 

The  occurrence  of  such  monstrosities  is  generally,  though  not  always, 
serious,  80  far  as  birth  is  concerned ;  they  are  met  with  in  all  the  domesti- 
cated animals,  but  perhaps  most  frequently  in  the  bovine  and  ovine  species. 
Several  instances  are  mentioned  in  which  birth  has  taken  place  without  difE- 
cnlty,  and  the  young  creatures  have  lived.  Holzner  of  Erding,  quoted  by 
Franck,  states  that  a  double  lamb,  with  eight  feet,  double  abdomen,  and 
single  breast,  neck,  and  head,  was  born  without  assistance.  But  in  other 
cases,  unless  relief  is  afforded,  the  gravest  results  are  certain  to  ensue. 

Saint-Cyr  alludes  to  three  instances  in  which  embryotomy  had  to  be  prac- 
tised, and  in  two  of  these  the  mother  succumbed ;  the  third,  however — a 
Mare — recovered. 

Diagnosis. 

The  diagnosis  of  these  monstrosities  is  often  very  difficult,  as  they  may  be 
mistaken  foi:  ordinary  twins.  Franck  has  drawn  attention  to  the  circum- 
stance that  there  is  very  frequently  a  difference  in  the  presentation  of  the 
merely  double-headed  foetus  and  the  double  foetus,  particularly  the  double 
croup ;  the  first  being  mostly  in  the  anterior  presentation,  the  latter  in  the 
posterior. 

In  the  case  of  the  double  foetus,  its  presence  may  be  suspected  when  one 
cannot  be  moved  without  also  moving  the  other ;  when  one  is  brought  into 
a  good  position  with  regard  to  passing  through  the  pelvic  inlet,  and  it  cannot 
be  advanced  beyond  a  certain  point,  though  the  passage  appears  to  be  suffi- 
ciently wide  to  permit  easy  delivery,  because  the  other  lies  across  the  inlet ; 
when  the  hand  is  passed  between  the  two  foetuses  and  is  stopped  at  the  point 
where  the  skin  is  carried  between  them  at  their  junction ;  and  when  they  are 
united  by  homologous  parts,  as  already  explained.  With  regard  to  the  latter, 
as  Saint-Cyi  points  out,  we  may  be  positive.  K,  for  instance,  two  foetuses 
lie  together  at  the  inlet  in  the  same  presentation — ^anterior  or  posterior — 
there  is  nothing  to  be  inferred  from  this  as  to  their  being  monstrosities  or 
merely  twins,  as  the  presentation  may  be  the  same  for  these  latter ;  but  if 
one  is  in  the  anterior,  the  other  in  the  posterior  presentation,  then  we  may 
be  certain  that  they  are  not  united.     Heterologous  parts  do  not  unite. 

The  diagnosis  in  the  case  of  Monocephalian  monstrosities  is  comparatively 
easy  when  the  head  presents.    But  much  care  and  attention  are  necessary  in 
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foxming  a  diagnosis  in  such  eases,  and  the  examination  of  the  bodies  should 
lead,  if  possible,  to  an  exact  notion  of  their  condition. 

Extradi4m. 

In  some  cases,  though  they  are  veiy  rare,  extraction  may  be  posBiUe  bj 
manipulation  and  judicious  traction ;  but,  as  a  rule,  embryotomy,  or  e?en 
the  CaBsarean  section,  has  to  be  practised.  If  it  were  possible  to  sepsnte 
the  two  individuals  by  excising  the  parts  which  unite  them,  then  biith 
would  probably  be  as  easy  as  with  tivins ;  but  it  can  rarely  be  practicable, 
for  the  simple  reason  that  the  point  of  union  is  generally  beyond  reach :  it  is 
too  extensive  to  be  cut  through,  or  the  junction  is  of  an  osseous  character. 
Nevertheless,  cases  may  occur  in  which  the  knife  and  the  obstetrical  saw  or 
bone  forceps  may  be  most  effectively  employed  in  accomplishing  disonbiL 

When  the  monstrosilnr  is  in  the  anterior  presentation,  should  it  prove  to 
be  double-headed,  then  it  will  bejfound  advisable  to  remove  one  of  the  heads 
as  low  down  the  neck  as  possible ;  after  this  is  done,  removal  of  two  or  moie 
of  the  anterior  limbs,  by  subcutaneous  section,  will  often  diminiah  the 
diameter  of  the  body  to  such  an  extent  that  traction  on  the  head  and  remsin- 
ing  skin  of  the  limbs  will  sometimes  effect  delivery.  If  not,  then  even- 
tration of  the  thorax  and  abdomen  will  be  necessary.  When  the  two  croups 
cannot  be  made  to  pass  through  the  pelvis  together,  it  will  be  impeiatiTe  to 
divide  each  across,  as  far  back  as  possible,  extract  the  anterior  halves,  posh 
the  posterior  into  the  uterus,  turn  them,  and  deliver  them  as  in  the  posterior 
presentation.  Sometimes  excision  of  one  or  more  of  the  hind  limbs,  in  order 
to  diminish  the  volume  of  the  double  croup,  will  be  necessary  before  the 
operation  con  be  completed.  With  Monocephalic  monstrosities,  of  course  the 
head  and  neck  are  not  interfered  with,  only  the  body  and  limbs  reqtdriBg 
attention. 

When  the  presentation  is  posterior,  the  procedure  must  be  carried  oat  in  a 
similar  manner ;  but  in  all  cases  the  task  is  a  long  and  fatiguing  one,  and 
the  tax  upon  the  endurance  and  sensibilities  of  the  mother  is  heavy  indeed. 

The  examples  of  such  monstrosities  occasioning  dystokia  are  not  numerous; 
in  English  veterinary  literature  we  can  only  discover  two. 

1.  Carlisle  ( VeUnnarian,  vol.  xiiL,  p.  405)  was  called  to  assist  in  deliYermg  a  Cow, 
the  peculiar  formation  and  monstronaness  of  the  calf  preventing  birth.    *&»  foetu 
was  presenting  two  feet  and  a  tail,  bnt  its  position  conla  not  be  made  out,  three  hind 
legs  and  two  tails  being  diaooyered ;  two  of  the  legs  were  in  the  vagina,  with  one  tail; 
the  other  les  waa  articulated  with  the  anperior  part  of  the  pelvis,  and  lay  over  the 
back.     The  body  aeemed  to  be  laige,  and  changing  its  position  or  extracting  it  vu 
deemed  impossible.    The  Cesarean  section  was  proposed,  but  the  Cow  was  too  wetk 
to  undergo  such  a  formidable  operation ;  so  embryotomy  was  decided  upon.    "I  in- 
troduced an  instrument  resembling  a;short  strong  bistoury,  guarded  by  my  finger  aad 
thumb,  with  its  handle  resting  on  the  palm  of  my  hand.    I  commenced  my  dinectioa 
at  the  rectum,  cutting  downwards,  severing  the  symphysis  pubis,  and  dilating  the 
opening  aa  much  aa  possible.    I  succeeded  m  removing  the  abdominal  viscera,  and 
part  of  the  contents  of  the  thorax.    I  next  crushed  in  the  ribs ;  by  so  doing  I  was 
able  to  remove  the  double  pelvis  and  the  hind  legs.    We  now  oained  a  favoonhle 
position,  and  from  our  conjoint  efforta  we  brought  to  light  one  of  the  most  singnlar 
formations  ever  witnessed.    The  animal  had  two  heads,  seven  legs,  and  nine  feet; 
two  spines  and  two  tails— one  emerging  from  the  termination  of  each  spine ;  also  a 
double  number  of  ribs.    The  ribs  were  given  off  from  the  superior  and  inferior  qan^ 
and  met  at  the  middle  of  the  sides,  forming  only  one  cavity.    There  was  a  trKhea 
and  oesophsffus  to  each  head,  and  these  united  near  to  their  termination  in  the  lui^ 
and  stomach.    The  hind  leg,  which  articulated  with  the  superior  parts  of  the  ova 
innominata,  was  double  from  the  hock,  and  at  its  termination  were  uiree  distinct  feet, 
perfectly  developed.    The  organs  within  the  thorax  and  abdomen  were  ainglei,  except 
that  at  the  termination  of  the  colon  the  inteatine  waa  bifid,  forming  two  reetmna, 
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which  terminated  under  each  taiL  When  the  creatare  was  phiced  in  a  standing  posi- 
tion, the  two  fore  legs  which  grew  from  the  inferior  spine  pointed  upwards  over  the 
shoalders  of  the  outer  fore  legs.  In  all,  as  I  have  stated,  there  were  four  fore  less, 
three  hind  ones,  and  nine  feet.  The  umbilical  cord  entered  the  abdomen  on  the  side, 
at  the  union  of  the  ribs."  This,  it  will  be  perceived,  was  a  monmnphaUan  monstrosity 
— Gnrlt's  Cephahhcormodidymus. 

2.  Cartwright  {Ibid.  voL  iz.  p.  619)  describes  a  numocephaloua  monstrosity,  which  was 
extracted  by  the  manual  force  of  fifteen  men  and  the  empiric  who  superintended  them. 
Four  hours  were  occupied  in  the  extraction.  The  presentation  was  anterior,  and  the 
calf  was  bom  naturally  as  far  as  the  middle  of  the  body.  The  uterus  of  the  Cow  be- 
came prolapsed  soon  after,  and  a  farrier  attempting  to  return  it,  injuied  it  so  much 
that  tne  animal  had  to  be  killed. 

3.  Jann6e,  a  Belgian  Veterinary  Surgeon  {Journal  de  Mid.  V6Unnaire  de  Lyon,  1851, 
p.  311),  extracted  a  double  monster  from  a  Mare  ;  the  latter  survived. 

4.  Olivier  {Ibid.  1847,  p.  422)  describes  the  birth  of  a  monocephalous  fcetus,  which 
presented  posteriorly,  back  upwards.  Two  hind  feet  had  passed  through  the  vulva ; 
these  were  pulled  at,  and  this,  with  the  efforts  of  the  mother,  brought  two  other  hind 
feet  into  view.  As  nothing  more  could  be  done  by  traction,  embryotomy  was 
practised. 

5.  Saint-Cyr  {Op.  cU.  p.  432)  received  the  body  of  a  monocephalous  lamb  which 
had  been  taken  from  a  Ewe  three  years  old,  and  which  had,  without  much  difficulty, 
produced  three  well-formed  lambs,  then  this  monstrosity.  The  expulsion  of  the  latter 
was  not  very  troublesome  ;  the  presentation  was  anterior,  position  vertebro-sacnJ. 
As  it  was  a  little  slow  in  being  bom,  slight  traction  brought  it  away.  It  was  alive 
before  parturition  was  completed,  but  was  dead  when  bom. 

6.  Franck  {Op.  cU.  p.  438)  alludes  to  a  Cow  which  had  an  extremely  pendulous 
abdomen,  and  could  not  calve.  An  examination  discovered  four  hind  feet  in  the 
genital  passage  ;  so  it  was  surmised  that  the  deep  abdomen  could  not  be  altogether 
the  cause,  and  various  attempts  were  made  at  oelivery  ;  but  these  only  resulted  in 
producing  tumefaction  of  the  parturient  canal,  and  a  closer  examination  was  conse- 
quently rendered  impracticable.  Franck  thought  the  case  was  one  of  twins,  and  tried 
to  extract  one  of  them  by  a  pair  of  the  presenting  feet.  But  as  this  was  impossible, 
and  every  other  attempt  failed,  the  Cow  was  killed,  without  embryotomy  havmg  been 
resorted  to.  The  monstrosity  was  monocephalous — eight  limbs,  double  croup,  and 
the  body  sin^e  forwards. 

7.  Horst  (Kahlert's  CfeburUhiUfe,  p.  186)  removed  a  monomphalian  monstrosity  from 
a  Cow  by  embryotomy. 

8.  Funk  (Franck,  Op.  cU.  p.  439)  attended  a  Cow  in  which  the  four  hind  feet  of  the 
foetus  presented ;  it  was  believed  to  be  a  twin  birth.  After  attempting  to  deliver  on 
this  sapposition,  it  appears  to  have  been  discovered  that  the  dystokia  was  due  to 
monstrosity.  The  Cow  was  finally  killed,  and  there  was  found  in  the  uterus  a  very 
large  foetus,  which  had  a  single  head,  chest,  abdomen,  and  two  fore  extremities ;  bu^ 
it  had  three  spines  and  pelves,  and  to  each  a  pair  of  hind  limbs — six  posterior  limlK 
in  all. 

9.  Adam  {Ibid.  p.  439)  describes  a  double  lamb  which  a  sheep  brought  forth  dead. 
It  was  eusomphalian. 

10.  Tetzler  {Ibid.  p.  439)  describes  a  triple  monstrosity  he  removed  from  a  Cow, 
which  recovered  from  the  severe  manipulation.  The  monster  was  single  anteriorly, 
bat  it  had  two  well-developed  spines,  and  four  hind  limbs,  a  third  rudimentary  spine, 
with  a  pair  of  undeveloped  limbs. 


■  Ot 


CHAPTEE  IV. 
Dystokia  from  Midtiparity. 

At  page  147  allusion  was  made  to  the  relative  position  of  the  young  in 
multiple  pregnancy,  and  at  page  238  we  described  the  manner  in  which  twin 
'births  tal^e  place.  We  need  not  again  refer  to  these,  but  we  must  notice 
those  cases — rare,  it  is  true — ^in  which  difficulties  are  encountered  &om  patho- 
logical conditions  in  twin  paoiurition.  As  has  been  shown,  in  ordinary  cases 
one  foetus  occupies  the  body  of  the  uterus,  the  other  one  of  the  comua,  or 
hoth  may  be  in  the  comua ;  and  both  may  present  either  anterior!}  (Fig.  37), 

27 
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posteriorlji  or  one  in  the  fiist  and  the  other  in  the  second  piesentation 
(Fig.  53).  One  alone  must  pass  through  the  genital  canal,  then  the  other, 
as  there  is  not  space  for  hoth  at  once ;  and  birth  is  usually  quite  as  easy  u 
if  there  was  only  one  fcstus.  Indeed,  it  is  sometimes  easier,  £n)m  the  bd  iliat 
parturition  either  occurs  before  the  full  period  of  gestation  has  expired^  and  y» 
progeny  are  therefore  not  so  largely  developed ;  or,  if  the  usual  tenn  has  been 
reached,  it  nearly  always  happens  that  the  twins  are  smaller  than  in  anipaioQ» 
births.  When  the  most  advanced  foetus  is  expelled,  a  variable  period  dapses 
before  the  birth  of  the  second  takes  place.  During  this  interval,  the  uten» 
is  accommodating  itself  to  its  altered  conditions,  and  preparing  for  the  expul- 
sion of  the  remaining  foetus,  while  the  parent  remains  restless,  pays  bat  little^ 
if  any,  attention  to  the  young  creature  already  bom,  and  manifests  a  paiti- 
cular  anxiety,  which  is  an  almost  certain  indication  that  parturition  is  nci 
completed ;  when  the  uterus  has  got  rid  of  its  occupants,  the  mother  then 
turns  its  attention  to  the  ofiGspring. 

This  is  the  ordinary  course  of  affairs ;  but  it  is  not  always  so  foitanate. 
In  some  instances,  after  the  expulsion  of  the  first  foetus,  the  uterus  is  aeizeii 
with  a  kind  of  inertia,  and  labour  may  be  suspended  for  hours,  even  for  d&js, 
and  sometimes  more  than  a  week.*  During  this  suspension,  the  parent  at 
times  gives  indications  of  uneasiness  by  pawing,  looking  at  the  sides  now  and 
again,  straining  at  intervals  perhaps,  and  not  un&equently  exhibiting  symp- 
toms of  colic,  while  the  milk  retains  all  the  characters  of  colostrum  until  tbe 
other  foetus  is  bom. 

Eetention  of  the  second  foetus  after  a  certain  time  is  fatal  to  its  existence; 
even  in  animals  with  a  multiple  placenta — such  as  the  Cow,  whose  foetos 
retains  its  vitality  much  longer  than  that  of  those  whose  placenta  is  sin^e, 
like  the  Mare — the  retained  foetus  has  never,  according  to  Saint-Cyr,  beea 
known  to  exist  forty-eight  hours  after  the  birth  of  the  first. 

This  susx)ension  of  labour  in  twin  birth,  and  which  is  not  at  all  nn&e- 
quent,  is  ordinarily  due  to  malposition  of  the  second  foetus  ;  and  this  caa» 
of  dystokia  is  one  which  nearly  always  demands  the  attention  of  tbe  veterinaij 
obstetrist. 

*  Thif  uterine  ineitiA,  soaroelT  noticed  bj  yeterinuy  writers  as  oecnrring  in  nnltiptnw 
animals,  we  have  often  obserrea.  Eren  while  wo  write  these  pag«s  a  case  presents  itsn^  ^ 
znediom-sised  bull-terrier  Bitoh,  belon|[ing  to  a  brother  officer,  requirad  m^  assistance  IsstTW, 
through  being  unable  to  pup.  The  animal  had  been  in  labour  for  some  tune,  and  the  hew  oT 
a  ^uppy  was  in  the  yagina.  This  was  easilj  removed  bjr  an  instrument  hereafler  to  be  ^ 
scribed,  as  was  another  which  we  oontrived  to  seise  immediately  afterwards.  These  wa«  ^ 
that  the  uterus  contained,  and  they  certainly  were  not  too  laige  for  Uie  genital  pasnge ;  th« 
uterus  could  not  expel  them. 

About  a  month  aeo,  this  officer,  who  had  in  the  meantime  removed  to  Portsmouih,  wrote  to 
inform  me  that  the  JSitch  was  again  pregnant,  and  owing  to  my  having  made  him  scqnsisled 
with  its  uterine  peculiarity,  he  was  anxious  to  know  what  he  should  do  when  ito  time  wis  doe 
for  pupping.  Becommending  certain  hygienic  precautions,  I  advised  that  nothing  spedsl  shosM 
be  attempted  unless  birth  was  delayed,  as  on  the  prerious  occasion ;  then  a  dose  of  tiDCturt  d 
ergot  of  rf  e  was  to  be  administered,  followed  by  another  if  necMsary.  The  other  day  I  hsd  s 
letter  stating  that  on  the  Thursday  night  the  jBitch  had  four  smsJI  pups,  but  there  was  bo  sigs 
of  milk.  A  dose  of  castor  oil  was  ffiven,  as  symptoms  of  constipation  were  eidiibited  (doe,  in  tU 
probability,  to  f<Btal  retention);  the  following  day  the  animal  was  in  pain,  "and  as  she  vti 
strong  and  well  in  herself,  I  did  not  like  to  give  the  ergot  of  rye  yet.  However,  on  SstvdaiJ 
morning  she  became  very  ill,  and  was  scarcely  able  to  stand  up,  and  yet  there  was  no  mOk. 
So  about  ten  o'clock,  I  gave  her  a  drachm  of  tincture  of  ergot  of  zye  (our  prescriptioD),  ftB<l 
about  five  p.m.  she  passed  a  dead  pup,  followed  shortly  hjjive  live  tmet.  She  is  now  fTamj) 
all  ri^ht,  but  all  the  live  puppies  diea,  save  two." 

This  case  is  interesting,  as  showing  the  tendency  in  some  animals  to  uterine  inertia ;  ai  testi- 
fying to  the  great  value  of  ergot  of  rye — at  least,  with  the  camivora — ito  ecbc^  ad«m  eo 
animals  being  denied  bv  many  veterinarians ;  as  proving  that  the  death  of  one  foetus  is  ettn 
does  not  always  imperil  the  existence  of  the  others;  and  as  demonstrating  that,  cqpCrar^  to 
what  occurs  in  the  Mare  and  Cow,  foetuses  will  exist  in  the  uterus  of  the  Bitch  for  fortr-ei^^ 
hours  after  the  expulsion  of  others  without  succumbing,  even  when  one  of  their  number  ii  deM. 
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This  nulposition  of  the  single  fcetns  will  Tm  noticed  presently ;  we  have 
HOT  to  consider  difficult  birth  due  to  multiparity.  Djstokia  &om  this  cause 
always  happens  when  the  two  foetuses  are  about  the  same  distance  iiom  the 
OS  uteri,  and  both  present  together  at  the  pelvic  inlet ;  the  uterine  contrac- 
tions  carry  them  simultaneously  into  the  opening,  bat  of  course  they  cannot 
poGsibly  pass  through  the  canal  at  the  same  time ;  hence  the  difficulty  in 
birth — a  difficulty  which  varies  according  to  the  relative  situation  of  the 
two  fietuses  towards  each  other. 

The  fcetoses  maybe  so  situated  that  when  the  hand  is  introduced  into  the 
wgina  or  os,  it  will  either  encounter  the  head  of  one  fcetns  with  the  fore 
limba  of  the  other ;  four  anterior  or  posterior  limbs  ;  two  hind  and  two  fore 
fimbs  (Fig.  105);  two,  four,  or  six  feet ;  a  bead  and  a  tail,  etc.  '  ~ 

The  cause  of  this  malposition  is  in  all  probability  due  to  the  relative 


Twiw  T<Knaa,  h  mmxsat  rBKlEaTUIox^  fijaiHO  laro  tqi  Gihuai.  Civu. 

■maUnees  of  tiie  twins,  and  the  changes  which  occur  in  their  situation 
dnrisg  birth  ;  and  it  will  he  apparent  that  the  obstetrist  must,  in  some  cases 
at  leasty  find  it  difficult  to  distinguish  between  such  presentations  of  twins 
and  some  of  the  monstrosities  or  deformities  we  have  described. 

Diagnosis. 
In  such  cases  the  obstetrist  has  to  ascertain,  as  SaintCyr  paints  out : 
1.  Whether  individual  twins  are  present ;  2.  To  distinguish,  among  the 
parts  which  present,  those  which  belong  to  each  fcetos.  This  can  only  be 
done  by  a  most  careful  manipulation,  and  even  then  at  times  the  obstetrist 
will  find  himself  embarrassed.  For  instance,  when  the  fore  feet  of  one 
fffitUB  presents  along  with  the  bead  of  the  other,  the  operator  may  be  led  to  be- 
lieve that  there  is  only  one  animal  to  extract ;  and  as  the  position  is  seemingly 
iavoniable,  and  the  difficulty  only  due  to  excessive  size  of  the  fcetos,  powei- 
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fill  traction  is  resorted  to  for  its  removal  This,  howeyer,  fails  to  effect  its 
object ;  and  "when  another  exploration  is  made,  it  is  discoTered  that  the 
attempt  has  so  fixed  the  foetal  parts  in  the  pelvis,  that  the  most  energetic 
and  skilful  manipulation  "will  scarcely  move  them  in  order  to  alter  ^eii 
position. 

In  other  instances,  we  find  the  limbs  of  the  fcetuses  so  interlocked  that 
they  are  with  the  greatest  difficulty  disengaged. 

EodraxiioiL 

It  is  evident  that,  if  delivery  is  to  be  effected^  one  foetus  must  be  extracted 
at  a  time.  They  must,  therefore,  be  disengaged,  and  one  pushed  forvud 
into  the  uterus,  while  the  other  is  carried  towards  the  vulva.  When  the 
latter  has  been  bom,  then  the  second,  if  in  a  wrong  position,  must  be  adjusted 
and  removed. 

This  is  easily  written ;  those  who  have  had  to  carry  it  out  in  practice  are 
alone  competent  to  say  how  difficult  it  is  to  execute  in  the  migority  of  cases. 
It  must  be  remembered  that,  as  in  nearly  every  other  case,  the  vetexisaiy 
obstetrist  is  only  called  in  when  the  foetuses  have  been  for  some  time  wedged 
in  the  pelvic  entrance  by  the  uterine  contractions,  and  most  likely  also  ly 
the  injudicious  manipulations  of  amateurs  or  empirics.  K  he  had  the  ad- 
vantage of  attending  the  animal  before  matters  had  proceeded  so  far,  and  the 
foetuses  were  still  in  the  abdomen,  then  the  difficulties  would  be  greatly 
diminished. 

Eecognising  the  presence  of  twins,  he  would  select  that  which  is  in 
the  most  favourable  position,  cord  the  head  and  fore  limbs,  or  the  hind 
limbs  if  they  presented,  place  them  in  a  good  direction  for  extraction,  aiul 
by  the  aid  of  assistants  draw  it  towards  the  outlet,  while  the  other  fostos  is 
pushed  deeper  into  the  uterus.  When  the  first  foetus  is  well  into  the  pass- 
age, and  the  other  behind  and  clear  of  it,  the  operation  may  be  said  to  be 
completed.  It  may  be  noted  however,  that  owing  to  the  obstacle  offered  bj 
the  first  foetus,  the  one  remaining  in  the  uterus  is  very  often  in  a  wrong  posi- 
tion, and  the  uterus  contracting  upon  it  after  removal  of  the  other,  may  fix 
it  in  that  position,  and  thus  necessitate  adjustment  and  other  assistance 
being  rendered. 

Perhaps  the  following  examples  will  better  illustrate  the  difficulties  m^ 
with,  and  the  mode  of  overcoming  them,  than  anything  more  we  could  add: 

1.  Cartwright  received  from  Mr.  Cox,  of  Aahbonnie,  the  following  descriptian  of  a 
case : — The  Cow  having  made  no  progress  in  parturition,  he  examined  it,  ud  found 
the  tail  and  breech  of  one  fcetna  and  Si  the  feet  of  the  other  presented.  He  cortied 
the  hind  feet  of  the  latter,  and  pnlled  at  them,  at  the  same  tune  pnahing  the  httd 
and  fore  legs  back  ;  but  from  one  of  the  hind  le^  not  properly  advancing,  he  node 
a  further  examination,  when  he  discovered,  that  it  had  passed  between  the  hind  i^ 
of  the  other  calf,  constituting  what  country  people  term  "leg-hanked. "  The  extremity 
of  the  hind  leg  which  did  not  sufficiently  advance  was  then  unfastened,  and  hy  poll- 
ing at  the  other  leg  it  caused  the  one  stiLll  corded  to  come  from  between  the  hind  le^ 
of  the  other  calf ;  after  which  it  was  again  corded  and  brought  up,  and  the  calf  was 
readily  extracted. 

2.  The  same  authority  ( Veterinarian^  vol.  xxi.  p.  496)  mentions  the  case  of  simged 
£we  which  was  then  yeaning.  The  head  of  a  lamb  was  seen  beyond  the  vulva,  bat  it 
could  not  pass  any  further.  On  introduci^  the  fingers  into  the  passage,  the  head  of 
another  lamb  was  felt  witiiin  the  pelvis.  The  Ewe  oeing  a^d  and  roomy,  the  bud 
could  be  passed  into  the  vagina  by  the  side  of  the  protrud^  lamb's  neck,  wheo  tltf 
head  of  the  other  lamb  was  encountered,  and  pu^ed  back  into  the  uterus.  Bansf 
done  this,  one  of  the  forelegs  was  drawn  out ;  tnis  limb  and  the  body  were  then  pnU» 
at,  when  the  lamb  was  easily  extracted,  although  the  other  leg  lay  bdbind.    Only  the 
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head  of  the  other  lamb  presented;  but  one  of  the  forelegs  was  eventually  secured,  and 
this  lamb  was  removed  m  theusame  manner  as  the  last.  The  first  lamb  was  a  very 
larae  one ;  the  other  was  smaller.    The  Ewe  and  lambs  did  well. 

Cartwright  remaks  :  "  It  is  astonishing  how  lambs  will  rally  and  recover,  though 
apparently  almost  dead." 

Z.  Laycock  ( VeterinariaHy  vol.  xxx.  p.  505)  was  called  to  a  Heifer  in  labour,  and  in 
which,  he  was  informed,  **  all  four  feet  of  the  calf  wanted  to  come  together  " — no 
suspicion  existing  that  there  was  more  than  one  calf  in  the  uterus.  On  examination, 
it  was  discovered  that  twins  were  present,  and  that  their  legs  were  so  entangled  with 
each  other,  through  the  attempts  of  amateurs,  that  it  was  almost  impossible  at  first 
to  ascertain  in  what  position  either  csdf  presented.  Subsequent  exploration  proved 
that  the  parties  who  had  been  trying  to  deliver  the  Cow  had  drawn  the  legs  of  one 
calf  along  with  the  head  of  the  other,  and  so  far  out  that  neither  head  nor  limbs  could 
he  returned  into  the  uterus,  Finding  that  both  foetuses  were  dead,  one  of  the  pro- 
tmdiug  limbs  was  amputated,  but  no  further  progress  could  be  made  in  delivery;  then 
the  other  limb  of  the  same  foetus  was  excised,  and  the  body  could  then  be  removed. 
The  Cow  was  too  much  exhausted  to  undergo  manipulation  for  the  extraction  of  the 
other  foetus  ;  so  stimulants  and  gruel  were  administered,  and  it  was  left  to  rally  until 
the  next  morning.  A  farrier,  however,  soon  after  interfered  ;  he  had  the  animal's 
hind  quarters  elevated  by  means  of  pulleys,  and  took  away  the  calf  ;  the  Cow  quickly 
perished. 

4.  Austin  (Ibid.  vol.  xxxiv.  p.  16)  mentions  a  Cow  in  Kew  Zealand,  which  had  been  in 
the  field  a  da^  and  night  with  the  head  and  fore  legs,  apparently,  of  a  calf  protruding 
from  the  vagina.  The  calf  was  dead.  "  After  making  the  Cow  fast,  I  found  that 
the  head  belonged  to  one  calf  and  the  fore  legs  to  another,  and  it  was  a  work  of  some 
little  time  to  put  back  both  the  calves,  and  get  them  out  separately — the  fore  legs  of 
the  first  calf  and  the  head  of  the  second  being  doubled  back." 

Both  calves  were  dead  ;  the  Cow  ultimately  did  well. 

5.  Canu  {Becueil  de  M6d.  Vet^rinaire,  1837,  p.  442)  gives  the  following  good  case 
of  a  fine  Cow,  &Ye  years  old  : — Being  sent  for  to  see  this  animal,  Canu  found  in  the 
vagina  a  head  and  six  limbs  so  interlaced  that  it  was  difficult  to  distinguish  the  an- 
terior from  the  posterior.  The  head  was  only  half  through,  and  the  fore  limbs  of  the 
most  favourably  situated  foetus  were  no  further  advanced  than  those  of  the  other ; 
the  straining  of  the  mother  acted  on  both  the  foetuses  alike,  and  as  the  second  one 
occupied  one-third  of  the  pelvic  cavity,  no  progress  whatever  was  made.  In  order  to 
avoid  a  mistake,  cords  of  flififerent  colours  were  attached  to  each  foetus.  Attempts 
were  then  made  to  push  forward,  with  the  right  hand,  the  foetus  which  presented  the 
fonr  limbs,  while  traction  was  exercised  on  the  other. 

This,  however,  was  unavailing,  for  when  the  front  part  of  the  first  foetus  was 
pushed  the  hind  quarters  presented,  and  vice  versd  ;  so  Canu  was  obliged  to  introduce 
both  hands  into  the  vagina.  The  arms  being  sustained  by  an  assistant,  the  anterior 
limbs  were  seized  by  one  hand,  the  posterior  in  the  other,  and  then  he  pushed  with 
all  his  strength  ;  while  two  assistants,  pulling  at  the  moment  when  the  Cow  made  a 
great  efibrt,  advanced  the  first  foetus,  the  chest  of  which  caused  Canu  to  withdraw 
his  arms,  when  the  entire  foetus  soon  came  away.  With  regard  to  the  second  foetus, 
two  cords  were  fixed  on  the  posterior  limbs  ;  the  tail  was  well  placed,  and  the  fore- 
arms being  grasped  above  the  knees,  they  were  pushed  into  the  uterus.  The  assis- 
tants then  pulled,  the  croup  passed  into  the  genital  passage,  and  birth  was  promptly 
terminated. 

6.  liautai-d  {Journal  de  M4d.  ViUrinaire  de  Lyon,  1846,  p.  575)  states  that  a  Mare 
belonging  to  the  Military  Train  had  been  accidentally  impregnated  by  an  Arab  horse 
while  in  bivouac.  £xperiencing  difficulty  in  foaling,  he  was  called  upon  to  attend 
upon  [this  Mare.  On  his  arrival,  he  found  it  to  be  in  an  anxious  state,  looking 
alternately  to  the  right  and  left  side,  and  attempting  to  get  rid,  by  rubbing,  of  a 
foetus  half  extruded  from  the  vulva,  but  whose  posterior  extremities  evidently  pre- 
vented further  progress  ;  the  poor  animal  endeavoured  to  seize  the  foal  by  its  teeth, 
strained  in  an  irregular  manner,  and  was  much  agitated  ;  then  it  gathered  itself  on 
its  hind  quarters,  lay  down  on  the  litter  with  a  plaintive  moan,  sprang  up  again 
unmediately,  neighed,  and  impatiently  kicked  the  ground. 

The  foetus  was  in  a  good  position  ;  its  envelopes  were  ruptured  and  the  "  waters  " 
had  escaped ;  the  fore  limbs  rested  on  the  Mare's  thighs,  while  the  head,  hanging  be- 
tween them,  showed  some  contusions  ;  the  foal  still  hved. 

Two  men  placed  at  the  head  of  the  Mare  grasped  her  securely,  and  a  third  held  up 
a  fore-foot ;  while  an  intelligent  assistant,  standing  beside  Liautard,  seconded  hia 
efforts.  The  energetic  straining  of  the  Mare  effectually  prevented  any  retrograde 
movement  of  the  foal,  which  was  otherwise  too  far  expelled  to  bo  pushed  forward. 
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After  a  namber  of  frniUess  efforts,  the  open  hand,  introdnced  on  the  left  side  of  tbe 
fold,  finally  reached  the  os  uteri,  when  it  was  found  that  the  creature  was  not  mal- 
formed, and  the  hind  limbs  had  a  good  direction  ;  there  wasnothins  anomalou  in  the 
oervix ;  bat  a  hard  movable  body,  which  the  hand  conld  scarcely  custnib,  became  of 
the  difficulty  of  introducing  it  farther,  was  engased  in  the  inlet,  into  which  it  entered 
more  deeply  as  soon  as  the  pressure  was  removed.  From  an  attentive  examinatiim, 
liautard  acquired  the  conviction  that  this  body  was  a  second  foetus,  which  mnst  be 
moved  out  of  the  way  if  the  Mare  was  to  be  relieved  from  the  painful  state  it  vu  in, 
and  delivery  effected.  With  this  view,  it  was  pushed  into  the  uterus  as  far  as  pos- 
sible, the  arm  was  quickly  drawn  from  the  vagina,  and  the  assistant  at  that  mstaat 
pulling  the  partially  extruded  foal  promptly  and  energetically,  while  the  Mare  made 
a  strong  expulsive  effort,  the  half-bom  creature  was  extracted. 

Soon  after,  another  foetus— dead,  and  in  its  envelopes — was  ejected  almost  withoat 
an  effort.  This  one  appeared  to  have  died  about  the  fifth  month  of  gestation,  and  its 
small  size  explained  how  it  could  partially  enter  the  pelvis,  even  though  the  pasnge 
was  already  occupied  by  the  first.  With  regard  to  the  latter,  it  died  fourteen  diji 
f^ter  birth,  from  tiie  effects  of  an  inguinal  hernia  produced  during  parturition-— doabt- 
less  by  the  compression  the  abdominal  region  experienced  while  passing  through  the 
narrowed  ffenital  canal. 

7.  Van  Hertsen  {Annales  de  Mid.  ViUrmaire  de  Brtaelka,  1864,  n.  281)  oommmii- 
cates  the  case  of  a  fine  Dutch  Cow,  for  the  fourth  time  pregnant,  and  in  labour  for  an 
hour.  The  two  front  limbs  and  the  head  of  a  calf  appeared  at  the  vulva,  and  not- 
withstanding the  energetic  pulling  of  six  men,  by  means  of  cords  tied  to  the  limbeand 
the  lower  jaw,  it  was  impossible  to  extract  it.  Introducing  his  oUed  hand  into  the 
vagina.  Van  Hertsen  discovered  that  the  head  and  two  limbs  of  the  foetus  apparent  at 
the  vulva  were  so  tightly  fixed  in  that  canal,  that  he  could  not  turn  them ;  indeed, 
he  could  scarcely  pass  two  fingers  as  far  as  the  middle  of  the  passage.  It  therefore 
became  necessary  to  push  the  (udf  into  the  uterus,  in  order  to  discover  the  obstacle  to 
birth  ;  but  it  was  impossible  to  do  so — it  waa  hie  pushing  agcoMt  a  vsalL  To  make 
farther  traction  on  the  head  and  limbs  appeared  to  be  useless ;  these  appeared  to 
belong  to  a  calf  of  ordinary  size,  and  the  obstacle  to  its  expulsion  must  depend  on 
some  other  cause.  Embryotomy  appeared  to  be  indispensable,  and  was  at  once  re- 
sorted to.  The  lower  jaw,  already  disarticulated,  was  removcMd ;  then,  thou^  witii 
much  difficulty,  the  head  was  excised ;  but  the  limbs  were  not  cut  o£^  as  it  was 
thought  they  might  prove  useful  to  attach  cords  to  afterwards.  It  was  again 
attempted  to  push  the  body  into  the  uterus  ;  the  Cow  was  lying,  and  Van  Hertaen, 
lyinff  down  also  behind  it,  and  placing  his  feet  aeainst  a  barrel,  seized  with  his  ri^t 
hand  the  first  cervical  vertebra)  of  the  foetus,  ana  in  tiie  left  hand  the  two  fcoe  limbs, 
and  pushed  with  all  his  force.  All  at  once  the  ^rt  held  in  the  right  hand  went  for* 
ward  into  the  uterus,  but  the  limbs  did  not  stir.  Being  then  able  to  introdnce  his 
hand  easily  into  the  uterine  cavity,  he  ascertained  that  it  contained  two  calves,  placed 
one  above  the  other.  The  limbs  in  the  vagina  belonged  to  the  lower  one,  the  head  of 
which  was  bent  back  beneath  the  sternum  and  between  the  limbs,  so  that  the  nedc 
lay  against  the  Cow's  pubis.  The  upper  calf  lay  like  one  Horse  upon  another,  and  it 
was  the  head  of  this  one  which  had  passed  into  the  vagina. 

It  was  then  easy  to  extract  the  calves  in  succession,  only  one  assistant  being  neoea- 
sary.  The  lower  calf  was  not  ^et  dead,  though  it  died  soon  after  extraction.  Bi^ 
days  subsequent  to  this  operation,  the  Cow  was  perfectly  welL 


GROUP  11. 

DYSTOKIA  FROM  MALPRESENTATION  OR  MALPOSITION  OF  THE 

FOETUS* 

Though  the  impedizaents  to  labour  in  the  human  female  are  not  xaSs^- 
quently  due  to  the  foetus  being  in  such  a  position  that  it  cannot  pass  through 
the  pelvic  canal,  yet  it  is  very  questionable  whether,  in  animaky  this  cause  of 
dystokia  is  not  much  more  common,  much  more  complicated^  and  veiymuch 
more  difficult  to  be  rectified.  In  woman  the  impediment  in  this  case  chiefly 
occurs  when  the  axis  of  the  foetus  does  not  coincide  with  that  of  the  utems— 
when,  for  instance,  the  head  or  the  breech  cannot  pass  through  the  pelvic 
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inlet,  and  the  presentation  is  more  or  less  oblique  or  transverse.     It  is  ex- 
•ceedinglj  rare  indeed  that  the  neck  or  limbs  offer  an  obstacle  to  birth. 

With  the  calf  and  foal  the  case  is  very  different.  These  creatures  have  the 
neck  and  limbs  long  and  very  flexible,  and  even  the  body  itself  is  comparatively 
long  and  readily  curved  in  any  direction.  The  consequence  is  that  the  limbs 
or  nedk  may  be  bent  under,  to  one  side,  or  above  the  trunk ;  while  the  latter 
may  be  flexed  in  such  a  manner  as  to  become  quite  distorted. 

For  these  reasons,  we  have  a  great  number  of  more  or  less  complicated 
malpresentations  and  positions,  which  give  rise  to  varying  degrees  of  dystokia, 
some  of  them  of  a  very  formidable  kind. 

It  will  therefore  be  readily  understood  that,  even  when  the  axis  of  the 
young  creature's  body  coincides  with  that  of  the  uterus  and  pelvic  canal,  and 
the  latter  is  normal  in  dimensions,  birth  may  not  be  possible  without 
assistance ;  and  this  establishes  a  wide  difference  between  the  obstetrics  of 
the  human,  and  the  equine  and  bovine  species.  Added  to  this,  the  veterinary 
soigeon  has  the  difflcidties  before  mentioned  to  contend  with  :  powerful  and 
often  irritable  animals ;  a  long  genital  canal  and  deep  uterus ;  uterine  con- 
tractions so  energetic  that  they  fatigue  and  paralyse  the  hand  and  arm;  the  dis- 
advantages of  position  in  the  parturient  animal ;  the  late  period  at  which 
professional  assistance  is  sought  for ;  and  the  damage  that  may  have  been 
inflicted  by  amateurs  and  empirics. 

Considering  the  frequency  of  these  causes  of  dystokia^  and  their  often- 
times serioua  character,  they  deserve  the  most  careful  study  in  order  that  they 
may  be  successfully  overcome.  This  study  also  embraces  the  measures  to  be 
adopted  in  overcoming  them ;  and  as  certain  of  these  have  to  be  resorted  to 
in  nearly  every  case  of  this  kind,  we  will  now  refer  to  them.  These  general 
measures  are  based  on  the  indication  afforded  by  the  knowledge  that,  as  labcfur 
is  rendered  difficult  or  impossible  from  a  vicious  position  of  the  young 
creature,  so  this  position  must  be  changed  to  one  more  favourable,  in  order 
that  natural  or  spontaneous  birth  may  be  effected,  or  artificial  extraction 
rendered  possible.  This  change  of  position  can  only  be  effected,  as  a  rule, 
hj  moving  the  foetus  itself,  and  so  altering  its  relations  to  the  neighbouring 
parts  of  the  mother:  the  movements  being  designated  mtUaiians  by 
obstetrists. 

The  procedure  varies  with  circumstances :  sometimes,  for  instance,  the 
object  may  be  achieved  by  merely  altering  the  position  of  the  parturient  ani- 
mal ;  at  other  times  by  sustaining  its  abdomen  and  manipulating  externally ; 
but  in  the  great  majority  of  cases,  it  is  necessary  to  introduce  the  hand  into 
the  genital  canal,  and  operate  directly  on  the  body  of  the  foetus.  The  princi- 
pal of  these  mutation  movements  are  three  in  number :  Retropulsion^  Rotation^ 
^d  Version. 

In  order,  however,  that  these  movements  may  be  effected,  certain  condi- 
tions are  necessary.  In  the  first  place,  it  is  absolutely  essential  that  the  os 
uteri  be  sufficiently  dilated,  or  relaxed  and  extensible,  for  the  hand  to  reach 
the  interior  of  the  uterus ;  next,  the  body  of  the  foetus  must  be  movable  in 
the  uterus — a  circumstance  not  always  noted,  as  the  organ  is  often  closely 
contracted  on  its  contents,  should  the  liquor  amnii  have  escaped  some  time, 
or  the  foetus  itself  may  be  fixed  in  the  pelvic  canal.  And,  finally,  the  foetal 
envelopes  must  be  ruptured,  as  it  is  impossible  to  manipulate  the  young 
creature  effectively  while  it  is  entirely  invested  in  them. 

Before  any  alteration  in  the  position  of  the  foetus  can  be  accompli  shed| 
these  conditions  must  be  assured. 

KsTBOPUusioN. — ^When  the  foetus,  in  a  vicious  position,  has  entered  the 
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pelvic  cavity  and  become  fixed  there,  or  even  when  in  tbt  uteros  and  ap- 
proaching the  inlet,  before  the  position  can  be  corrected  it  is  nearly  always 
necessary  to  posh  it  forward  into  the  uterus ;  as  there  only,  from  the  greater 
space  this  organ  affords,  and  the  elasticity  of  its  walls,  can  the  impediment 
be  overcome  and  adjustment  effected. 

"  Eetropulsion "  is  often  necessary  during  protracted  labour,  even  when 
the  foetus  is  in  a  good  position,  to  enable  the  obstetnst  to  attach  cords  to  the 
limbs  or  some  part  of  the  head  or  body. 

This  retropulsion  is  sometimes  easy,  at  other  times  it  is  most  difficult  and 
laborious,  and  in  certain  cases  it  may  even  be  altogether  impossible 

The  most  favourable  attitude  for  performing  this  operation,  in  the  larger 
ftTiiniAlfl  at  least,  is  undoubtedly  the  standing  one  ;  but  the  body  should  not 
be  perfectly  horizontal,  as  a  great  advantage  will  be  derived  from  raising  the 
hind  quarte'rs  to  a  considerable  degree,  as  we  thereby  throw  the  uterus  and 
its  contents  forward,  and  away  from  the  pelvic  inlet.  This  elevation  may  he 
effected  by  straw  or  litter  placed  under  the  animal's  hind  feet.  In  order  to 
obtain  this  inclination  promptly,  Schaack  recommends  that  the  Cow  he  made 
to  kneel  on  its  knees  ;  two  assistants  keeping  the  fore  limbs  flexed,  while 
other  two  maintain  the  hind  quarters  in  an  upright  position. 

When  the  animal  is  recumbent  and  cannot  be  induced  to  nse,  there  is  hut 
little,  if  anything,  to  be  gained  by  raising  and  supporting  it  by  means  of 
slings  or  other  appliances ;  as  the  pressure  which  these  produce  on  the  abdo- 
men opposes  the  manoeuvres  we  have  mentioned,  ^ot  unfrequently  the 
sight  of  a  strange  dog  will  cause  the  animal  to  get  up. 

When,  however,  the  Mare  or  Cow  is  exhausted,  and  it  would  be  injudi- 
cious or  impossible  to  make  it  stand,  then  manipulation  must  be  attempted 
in  the  recumbent  posture.  When  this  is  decided  upon,  in  the  great  majority 
of  cases  it  will  be  found  that  a  considerable  advantage  will  be  obtained  by 
placing  the  animal  on  its  back,  propping  it  up  in  this  position  with  trusses  of 
straw  placed  on  each  side,  and  raising  the  croup  by  introducing  another  truss 
beneath  the  hind  quarters. 

With  regard  to  the  smaller  animals,  such  as  the  Bitch,  they  can  be  placed 
on  their  back  on  a  table,  and  an  assistant  may  raise  the  pelvis  as  high  as  may 
be  deemed  necessary.  Itetropulsion  of  the  foetus  may  be  effected  with  the 
hand  in  the  large  animals,  the  operator  supporting  himself  firmly  on  his  legs ; 
the  arm  must  be  strong,  and  very  often  it  has  to  be  engaged  in  the  genital 
canal  as  high  as  the  shoulder.  It  may  sometimes  happen  that  both  hands 
have  to  be  employed  as  repellers,  and  the  body  of  the  operator  pushed  fo^ 
ward  by  assistants. 

Seeing  the  difficulties  attending  this  operation,  and  finding  that  the  hand 
and  arm  are  not  always  sufficient,  Continental  veterinarians  have  for  a  long 
time  resorted  to  a  "crutch"  or  "repeller"  (French,  Bepaussoir ;  German, 
Gehurtskracke)  in  conjunction  with  the  hand. 

This  instrument  is  of  iron,  and  is  between  two  and  three  feet  in  length;  it  has 
a  handle  at  one  end,  and  a  concave  transverse  piece,  like  the  head  of  a  cratch, 
at  the  other.  This  piece  may  be  either  solid  or  jointed  (Figs.  106,  107, 
108,  109).  Provided  the  latter  is  sufficiently  strong  at  the  joints,  it  possesses 
advantages  over  the  solid  instrument :  the  principal  of  which  is  its  easier 
introduction  into  the  vagina  and  uterus.  The  crutch  end  being  carefully 
carried  by  one  hand  through  the  genital  canal,  towards  the  fcotus,  is  applied 
to  the  most  convenient  part  of  the  latter ;  while  the  handle  is  seized  in  the 
other  hand,  and  the  propulsion  may  then  be  effected  either  by  this  hand,  the 
breast  of  the  operator,  or  by  an  assistant. 
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Many  authorities  speak  very  highly  of  this  instrument,  £rom  the  fact  that 
it  permits  the  displacement  of  the  fostus  much  further  forward  than  the  hand 
alone  can  effect,  and  thus  allows  a  wider  space  between  the  pelvic  inlet  and 
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the  body  of  the  young  creature ;  consequently,  adjustment  of  the  latter  can 
be  more  easily  and  promptly  accomplished. 

An  assistant  can  maintain  the  body  of  the  foetus  some  distance  from  the 
pelvis  by  this  instrument,  while  the  hand  of  the  operator  is  making  the 
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necessary  lectifications ;  the  latter  is  therefore  much  relieved,  and  to  some 
extent  he  is  also  exempted  ^m  the  difficulty  and  &tigae  caused  by  the 
uterine  contractions. 

The  ordinary  repeller  has  some  disadvantages,  the  greatest  of  which, 
perhaps,  is  its  being  inapplicable  to  certain  regions  of  the  foetus  which  may 
chance  to  be  in  an  oblique  line  to  its  direction — such  as  the  head,  limbs,  etc. 
To  remedy  this  defect,  I  have  added  a  short,  pointed  spike,  which  can  be 
screwed  into  the  middle  of  the  crutch,  opposite  the  handle,  when  necessuy 
(Fig.  106);  and  this  efifectually  prevents  its  slipping;  the  part  in  contact  witii 
the  foetus,  when  provided  with  this  tooth  or  spike,  resembles  a  trident.  While 
the  instrument  is  being  employed — all  propulsion  should  only  be  made  dar- 
ing the  intervals  between  ^e  pains— one  hand  of  the  operator  should  guide 
and  maintain  it  against  the  foetus,  to  prevent  iigury  to  the  maternal  oigans. 

Some  authorities,  however,  object  to  the  employment  of  the  repeller— or 
rather  assert  that  they  have  never  required  its  services.  Brunet  and  Shaack 
observe  that  when  their  own  strength  is  not  sufficient,  they  are  aided  by  an 
assistant  Brunet  has  the  hand  and  arm  of  the  latter  acting  on  the  fcetas  at 
the  same  time  as  his  own — ^both  arms  being  in  the  genital  canal;  whDe 
Shaack  gets  his  assistant  to  seize  his  right  arm  with  one  of  his  hands,  resting 
the  other  on  his  left  shoulder,  and  pushing  him  forward — Schaack's  light 
arm  and  hand  in  this  way  playing  the  part  of  the  crutch. 

In  order  to  propel  the  head,  Binz  invented  an  instrument  like  a  goUet, 
furnished  with  a  long  handle ;  the  hollow  portion  fitted  on  the  muzzle  of  the 
foetus,  and  the  head  could  then  be  pushed  forward.  Solid  rods  to  be  fixed 
to  the  limbs  of  the  foetus,  in  order  to  push  them  out  of  the  way,  have  been 
proposed,  but  their  utility  is  questionable. 

It  must  not  be  forgotten  that,  after  all,  the  hand  is  the  safest  and  most 
perfect  of  instruments,  and  should  always  be  preferred — at  least  at  fiist->to 
such  appliances  as  we  have  described.  Saint-Cyr  truly  remarks  that  the 
hand  feels  the  parts  on  which  it  is  placed ;  it  adapts  itself  more  exactly  to 
the  surfaces  witii  which  it  comes  in  contact ;  it  perceives  the  resistance  thej 
offer,  and  warns  the  operator  as  to  the  amount  of  force  necessary  to  effect  a 
certain  object ;  whereas  the  presence  of  a  hard  and  rigid  instrument  in- 
creases the  uterine  contractions ;  and  however  well  adapted  it  may  be, 
it  may  suddenly  glide  off  rounded  and  slippery  surfaces,  and  cause  serious 
iiyuiy. 

Nevertheless,  there  may  be,  and  often  are^  occasions  when  the  hand  can- 
not accomplish  what  is  necessary  in  the  way  of  retropulsion,  and  it  is  these 
in  which  the  repeller  may  be  most  useful,  and  it  will  be  found  quite  safe  when 
employed  by  a  careful  and  experienced  operator. 

We  have  already  remarked  that  this  operation  is  frequently  very  difficult 
and  laborious,  especially  when  the  animal  has  been  in  labour  for  some  time. 
When  the  "  waters  "  have  escaped,  the  uterus  is  closely  and  spasmodically 
applied  to  the  body  of  the  foetus,  a  portion  of  which  may  be  so  firmly  wedged 
in  the  pelvis  that  to  move  it  appears  to  be  a  hopeless  task ;  and  the  genital 
canal  is  itself  hot  and  dry.  The  first  indication  in  such  cases  is  to  lubricate 
this  canal,  as  well  as  the  interior  of  the  uterus,  in  order  to  overcome 
the  intimate  adhesion  between  that  organ  and  the  foetus.  Mucilaginous  or 
oily  fluids  may  be  employed  for  this  purpose,  and  they  should  be  injected 
unsparingly  into  the  genital  canal,  the  hind  quarters  of  the  animal  being  at 
the  same  time  raised  as  high  as  possible,  in  order  to  facilitate  the  entnince  of 
the  lubricant.  After  a  few  injections,  the  uterus  in  some  cases  becomes  re- 
laxed, and  the  foetus  may  then  be  pu£died  away  from  the  pelvis. 
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This  spasmodic  contiaction  of  the  uterus,  especially  dunng  the  lahour  pains, 
is  a  great  obstacle  to  every  kind  of  manipulation  in  the  interior  of  the  organ.  In 
order  to  diminish  the  violence  of  the  pains,  it  is  often  attempted  to  attract  the 
animal's  attention  by  pinching  its  body ;  pressing  on  its  loins  with  a  stick ; 
putting  a  twitch  on  the  Mare's  nose  or  ear ;  partially  closing  the  nostrils  to 
check  inspiration  ;  tying  a  rope  tightly  round  the  body ;  placing  a  strange 
dog  before  it^  etc.     The  inclined  position  of  the  body  may  allay  them. 

When  any  or  all  of  these  means  fail,  it  may  be  necessary  to  give  the  animal 
a  narcotic  in  the  form  of  opium  or  chloral  hydrate,  either  in  draught  or  enema 
(we  prefer  the  latter),  and  to  continue  the  emollient  injections. 

Ketropulsion,  as  we  have  said,  should  only  be  effected  in  the  intervals  be- 
tween the  "pains/'  though  during  these  the  expulsive  efforts  should  be 
resisted,  so  that  what  has  been  accomplished  may  not  be  lost.  The  propul- 
sion should  be  done  by  jerks,  which  are  far  more  effective  than  a  continuous 
push ;  they  are  not  productive  of  any  inconvenience. 

Potation. — "  Rotation  "  of  the  foetus  consists  in  turning  it  more  or  less 
round  its  longitudinal  axis,  with  the  view  of  changing  the  relation  between 
the  presenting  parts  and  the  maternal  pelvis,  or,  as  Saint-Cyr  has  it,  modify- 
ing the  position  without  interfering  wi&  ihQ  jpresentation. 

After  pushing  away  the  body  of  the  foetus — but  not  its  limbs,  if  they  are 
well  placed — ^from  the  pelvic  inlet,  the  hand  and  fore-arm  are  introduced  in 
supination  and  well  forward  between  the  body  of  the  young  creature  and  the 
floor  of  the  uterus ;  then  resting  the  arm  on  the  pubis,  it  is  employed  as  a 
lever  in  raising  and  turning  the  part  of  the  foetus  in  hand  to  the  right  or 
left^  as  may  be.  If  the  young  creature  is  alive,  this  manoeuvre  is  much  more 
easUj  executed  than  when  it  is  dead,  as  it  seconds  the  effort.  Boutrolle 
advises  that  the  abdomen  of  the  mother  be  raised  by  means  of  a  girth  or  folded 
blanket,  while  rotation  is  being  effected ;  and  other  authorities  have  recom- 
mended the  employment  of  a  lever  between  the  foetus  and  the  uterus  to 
effect  this  turning.  Eainard  recommends,  when  the  limbs  are  in  the  pelvis, 
to  tie  them  together,  draw  them  beyond  the  vulva,  put  a  piece  of  stick  or  any 
other  convenient  article  between  them,  and  to  use  this  as  a  kind  of  lever  to 
turn  the  body  of  the  foetus  round  to  the  necessary  extent ;  or,  which  is  pre- 
ferable, as  in  the  latter  operation  the  limbs  of  the  young  animal  may  be 
seriously  injured,  to  give  the  limbs  to  an  assistant  who,  acting  under  in- 
etractions  from  the  operator,  turns  them  one  over  the  other  in  a  kind  of 
twisting  and  swinging  manner,  in  the  direction  indicated  by  the  operator, 
whose  efforts  are  in  this  way  greatly  assisted. 

The  operation  of  rotation  is  completed  when  the  greatest  diameter  of  the 
foetus  is  coincident  with  the  sacro-pubic  diameter  of  the  pelvic  inlet — a  right 
or  left  vertebro>ilial  position,  for  example,  being  transformed  into  a  vertebro- 
sacral position. 

Saint-Cyr  points  out  that  this  modification  need  not  always  be  so  com- 
pletOy  and  that  it  frequently  suffices  to  convert  a  lateral  position  into  an 
oblique  one,  by  making  the  dorso-stemal  diameter  of  the  foetus  correspond  to 
the  oblique  diameter  of  the  inlet — ^measuring  this  from  the  supra-cotyloid  crest 
of  one  side  to  the  sacro-iliac  articulation  of  the  other.  The  same  observa- 
tion is  applicable  to  posterior  presentations. 

Version. — "Version,"  or  "turning,"  in  veterinary  obstetrics  signifies 
effecting  a  change  of  preseniationf  or,  in  other  words,  bringing  towards  the 
inlet  a  part  of  the  foetus  other  than  that  which  presented  spontaneously,  and 
thus  correcting  a  faulty  presentation. 
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A  longitudinal  presentation  is  that  in  whicli  spontaneous  birth  can  be 
alone  effected ;  a  transverse  presentation  renders  birth  impossible,  and  these, 
consequently,  give  rise  to  dystokia.  Version  is  therefore  indicated  in  all 
transverse  presentations,  no  matter  what  region  of  the  body  may  first  offer 
at  the  pelvic  inlet ;  it  may  even  be  required  in  certain  forms  of  anterior  or 
posterior  presentation ;  and  in  all  cases  it  is  necessary  to  repel  the  piesent- 
iDg  part,  so  as  to  bring  one  or  other  of  the  ends  of  the  oval  mass  formed 
by  the  body  of  the  foetus  to  the  pelvic  inlet 

Hence  we  have  two  kinds  of  version  :  one  which  has  for  its  object  the 
movement  of  the  head  of  the  foetus  towards  the  pelvic  inlet — antmor  or 
cephalic  version;  and  the  other  the  posterior  part  of  the  body  to  the  same 
opening — posterior  or  pelvic  version^  corresponding  to  the  podalic  version  in 
human  obstetrics.  Each  of  these  versions  has  its  advantages  and  disadvan- 
tages, according  to  circumstances  ;  though  the  majority  of  authorities  prefer 
pelvic  version^  for  the  simple  reason  that  with  this  there  are  only  two  append- 
ages to  care  for — the  hind  limbs,  to  which  it  is  comparatively  easy  to  gire  a 
good  direction ;  while  in  cephalic  version  there  are  not  only  the  fore  limbs  to 
attend  to,  but  also  the  head  and  neck,  the  unfavourable  direction  of  which 
may  give  rise  to  much  troul)le  in  delivery. 

Version  can  only  be  effected  in  the  uterine  cavity,  when  the  uterus  is 
entirely  in  the  abdomen ;  so  if  any  portion  of  the  foetus  has  entered  the  in- 
let, retropulsion  must  be  resorted  to.  Then  the  operation  can  be  commenced. 
It  is  divided  by  Saint-Cyr  into  two  principal  movements :  Reptdsm  and 
Evolutum. 

In  these  manoBuvres,  the  veterinary  obstetrist,  as  in  so  many  other  in- 
stances, has  not  the  advantages  which  the  accoucheur  of  woman  possesses 
with  regard  to  manipulation,  and  especially  that  which  can  be  practised  out- 
side tho  abdominal  walls  in  conjunction  with  the  version  movements  in 
the  uterus. 

Repulsion, — ^The  hand — usually  the  right — being  introduced  into  the 
uterus,  reaches  the  presenting  part  of  the  foetus,  and  by  a  succession  of 
forcible  pushes,  moves  it  away  from  the  inlet — in  fact  propels  it ;  though  this 
retropropulsion  should  not  be  made  directly  forward,  but  obliqudy,  so  as  to 
press  the  region  we  desire  to  get  rid  of  upward,  downward,  or  to  either  side, 
according  to  circumstances.  In  this  way,  the  opposite  parts  glide  over  the 
uterine  walls — previously  lubricated :  they  move  round  towards  the  hand,  and 
are  more  easily  reached. 

Evolution, — ^When  the  parts  which  are  sought  for  reach  the  hand,  they  are 
firmly  seized  by  the  operator  and  drawn  tow^s  him.  The  uterine  contrac- 
tions assist  in  t^iis  operation,  the  version  movement  is  continued,  the  foetos 
becomes  lengthened,  as  it  were,  and  unfolded,  and  when  its  larger  diameter 
is  brought  into  the  axis  of  the  pelvis  the  manoeuvre  is  completed. 

Version  is  not  always  successful  when  first  attempted ;  indeed,  it  has 
often  to  be  relinquished  and  again  tried,  until  successful — notwithstanding 
the  fatigue  and  demands  on  patience  these  repeated  efforts  entail. 

Complete  version  is  required  in  the  transverse  position  of  the  foetus,  and 
is  generally  difficult ;  it,  and  indeed  all  degrees  of  turning,  and  all  vicious 
positions  of  the  foetus,  demand  that  the  first  thing  to  be  done  is  to 
secure  the  most  useful  parts  which  present,  as  the  limbs  or  head,  by  cords  or 
other  appliances,  so  as  to  be  able  to  fiind  and  utilise  them  again  if  circumstances 
require  that  they  should  be  used  to  assist  in  delivery.  Very  frequently  trac- 
tion on  one  or  more  of  these  cords,  and  the  manipulations  of  a  hand  in  the 
uterus,  will  greatly  facilitate  turning. 
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Ajs  in  so  many  other  obstetrical  operations,  undue  haste  and  violence  are 
to  be  guarded  against  in  these  mutations,  and  gentleness,  patience,  and  per- 
sereiance  observed.  We  not  un£»quentlj  find  that^  when  the  presentation 
is  anterior  or  posterior,  and  the  limbs  are  in  a  favourable  direction,  though 
the  body  of  the  foetus .  may  be  somewhat  inclined  to  the  right  or  left,  tbe 
uterine  contractions  are  sufficient  to  effect  adjustment,  gradual  and  well- 
directed  traction  being  alone  required  ^m  the  operator. 

Independently  of  the  general  mutaiions  which  have  for  their  object  the 
movement  of  the  whole  mass  of  the  foetus  in  the  uterus,  it  is  sometimes  only 
required  to  resort  to  partial  mtUalions — as  in  the  adjustment  of  one  or  more 
of  the  limbs,  head,  neck,  etc.,  these  consLsting  of  extension — as  when  the 
arm  is  extended  on  the  shoulder,  the  fore-arm  on  the  arm,  the  head  on  the 
neck,  the  latter  on  the  trunk,  etc.,  and  flexion,  in  bending  the  various  arti- 
culations— as  those  of  the  limbs^  in  order  to  place  them  or  the  body  in  a 
better  direction;  and  rotation.  In  all  these  manoeuvres,  a  rudimentary 
knowledge  of  mechanics  will  be  of  great  advantage,  and  particularly  that 
pertaining  to  levers,  which  is  particularly  applicable  to  manipulations  of  the 
limbs,  that  so  frequently  prove  of  the  greatest  service  in  obstetrical 
operations. 

It  only  too  often  happens  that  the  aim  of  the  obstetrist  is  found  to  be 
sadly  too  short  in  version  and  other  manoeuvres,  and  these  are  consequently 
rendered  more  difficult  of  accomplishment.  With  r^^rd  to  this  it  is  well 
to  point  out,  what  is  not  always  known,  that  the  obstetrist  should  always 
employ  the  arm  corresponding  to  the  side  of  the  foetus  on  which  the  limb, 
or  part  sought  for,  or  to  be  manipulated,  is  placed.  For  instance,  if  the 
foetus  IB  in  the  anterior  presentation  and  vertebro-sacral  position,  with  the 
head  bent  round  towards  the  lefb  flank,  or  the  left  fore  limb  (right  hind 
limb  in  a  posterior  presentation)  doubled  under  the  body,  he  will  use  his  right 
arm ;  but  the  lefb  will  be  employed  in  the  opposite  conditions.  By  doing 
so,  the  operator  gains  in  length  of  arm,  particularly  towards  the  shoulder, 
and  can  consequently  reach  deeper  into  tiie  uterus. 

riexion  and  extension  of  a  limb  are  often  made  simultaneously,  and  it 
sometimes  happens  that  in  extending  such  a  part  as  the  head  to  straighten 
it^  it  effects  its  own  rotation.  Extension  alone  serves  to  bring  the  limbs 
from  under  the  chest  or  abdomen ;  flexion  is  rarely  resorted  to,  and  chiefly 
when  it  is  desired  to  return  an  extended  limb  again  into  the  uterus.  In 
these  operations  on  the  limbs,  when  the  weight  of  the  foetus  is  an  obstacle, 
the  body  of  the  creature  is  inclined  to  the  side  opposite  to  that  of  the  limb 
to  be  manipulated ;  thus,  if  the  right  limb  is  flexed  under  ^the  body,  and 
we  desire  to  extend  it,  the  foetus  is  inclined  from  right  to  lefb,  so  that  the 
right  side  being  raised,  the  limb  can  be  taken  &om  under  it.  The  body  is 
turned  in  the  way  we  have  indicated  for  rotation. 

We  have  casually  alluded  to  the  attitude  of  the  larger  animals  during 
version,  retropulsion,  and  rotation,  and  pointed  out  the  advantage  to  be  de* 
rived  £rom  elevating  the  hind  quarters,  either  by  placing  litter  undj^r  the  hind 
feet,  or  causing  the  animal,  if  a  Cow,  to  kneel  on  the  knees.  And  we  have 
also  remarked  that  it  is  not  always  possible  to  obtain  the  desired  attitude, 
but  that  these  manoeuvres  must  sometimes  be  performed  ?vhen  the  animal  is 
recumbent. 

It  may  even  happen  that  it  will  be  advantageous  to  cause  the  animal  to 
lie.  Leconte  strongly  recommends  placing  the  animal  on  its  sternum,  and 
flexing  the  fore  and  hind  limbs  under  the  body ;  in  this  attitude  the  uterine 
cavity  can  be  more  easily  explored,  and  the  necessary  alterations  made  in  the 
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position  of  the  foBtos  :  the  operator  lying  extended  behind  the  animal  Some 
obstetrists  place  the  animal  on  the  right  or  left  side,  the  operator  lying  on 
either  of  his  sides,  according  to  the  arm  he  intends  to  use. 

Throwing  down  an  animal  for  this  purpose  is  always,  however,  to  be 
avoided  if  possible ;  and  if  it  is  already  down,  it  should  either  be  placed  on 
its  sternum  or  compelled  to  get  up.  When  the  uterus  is  lying  very  low  in 
the  abdomen,  should  the  latter  be  extremely  pendulous,  or  when  the  foetnB-^ 
as  in  the  Cow — \a  fixed  beneath  the  brim  of  the  pelvis,  it  may  be  foond 
very  advantageous  to  place  the  parturient  creature  on  its  back. 

As  for  the  operator,  he  must  conform  his  attitude  to  that  of  his  patient. 
We  have  already  written  on  this  point  when  treating  of  parturition,  and 
we  have  nothing  to  add.  If  the  animal  is  standing  and  the  hind  quarteis 
are  raised,  and  particularly  if  the  obstetrist  is  not  tall — and  more  especiallj 
if  the  patient  is  a  Mare,  we  may  follow  the  plan  adopted  with  much  success 
by  Dickens  {Veterinariany  voL  xxxiv.,  p.  260).  This  consists  in  placing  the 
animal,  if  the  case  is  likely  to  be  protracted,  under  an  open  shed,  tying  the 
head  to  the  manger  or  rack,  and  supporting  the  body  by  two  sacks  passed 
under  the  belly  and  attached  to  ropes  which  pass  over  a  beam  above.  A 
partition  on  the  right  side,  to  prevent  swerving,  is  preferred,  the  assistant 
being  placed  on  the  left  side.  Immediately  behind  the  animal  is  put  a  strong, 
four-legged  wooden  cow-crib,  which  serves  many  purposes.  Firstly,  it  pie- 
vents  the  Mare  backing ;  secondly,  the  operator  standing  in  it  is  perfectlj 
safe  from  injury  during  his  manipulations,  while  it  gives  him  a  great  advan- 
tage in  the  elevation  it  affords — especially  with  tall  animals ;  thirdly,  it 
forms  a  convenient  stage  whereon  to  place  cords,  instruments,  medicinal 
agents,  etc. 


CHAPTER    I. 

Dystokia  Depending  on  the  Anterior  Presentation. 

We  have,  at  page  222,  explained  that  there  are  three  principal  presentations: 
aTtterioTf  posteriory  and  transverse — ^the  latter  being  either  dorso4umbar  or  stemo- 
abdominal ;  and  that  in  each  of  these  presentations  the  foetus  might  offer  in 
different  positions,  many  of  which  would  be  more  or  less  vicious  and  compli- 
cated, whether  as  regards  the  whole  mass  of  the  body,  or  only  parts  theieof— 
as  the  Umbs,  head  and  neck,  etc.  We  will  now  consider  these  false  presenta- 
tions and  positions,  in  the  order  indicated  at  page  359,  which  is  that  followed 
by  Saint-Cyr :  though  it  differs  a  little  from  that  adopted  by  Franck  and  other 
Continental  veterinary  obstetrists. 

We  may  remark  that  Eainard,  looking  at  the  subject  from  an  obstetrical 
point  of  view,  considered  the  head  and  limbs  of  the  foetus  as  appendages 
which,  from  their  wrong  direction,  may  more  or  less  hinder  its  expulsion. 
Thus  the  head,  one  or  both  of  the  fore  Hmbs,  or  even  the  posterior  limbs  in 
the  anterior  position,  may  cause  the  most  varied  complications  :  one  or  more 
of  which  may  be  found  in  the  same  animal,  and  even  complicating  each  other. 
Thus,  with  a  vicious  position  of  the  head  we  may  have  a  wrong  direction  of 
the  fore,  and  perhaps  also  of  the  hind,  limbs.  But  as  the  double  or  triple 
complications  are  difficult  to  describe,  and  as  the  practical  value  of  the  descrip- 
tions might  consequently  suffer,  it  id  deemed  the  best  course  to  study  each 
complication  separately :  the  complex  cases  arising  from  their  combination 
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being  then  easily  nndeistood,  and  the  indication  for  overcoming  them  being 
also  simplified. 

These  complications  are  very  often  found  in  the  Mare  and  Cow,  less  fre- 
quently in  the  Sheep  and  Goat,  and  rarely  in  the  Bitch,  Sow,  or  Cat.  We 
have  no  means  of  arriving  at  a  knowledge  of  their  relative  frequency  in  any 
species.* 

SECnOir  L— DYSTOZIA  DUE  TO  THE  FOEE  LIMBS. 

In  the  anterior  presentation,  and  what  we  have  designated  the  *^  normal 
position,"  the  two  fore  limbs  of  the  foatus  are  extended  in  front  towards  the 
pelvic  inlet,  the  head  being  also  extended  and  resting  either  upon  or  between 
the  legs,  the  distal  extremity  of  which  extends  beyond  its  nose — ^the  whole 
forming  a  wedge-shaped  mass.  Consequently,  the  fore  feet  should  be  the 
first  parts  to  pass  through  the  genital  canal;  and  if  only  one  appears  with  the 
head,  or  if  the  latter  alone  offers,  then  one  or  both  of  the  anterior  limbs  are 
in  a  wrong  direction,  and  birth  may  be  hindered  if  they  are  not  adjusted. 
The  directions  they  may  assume  are  generally  four :  1 .  They  may  he  incompletefy 
extended  in  the  pelvis ;  2.  They  may  he  crossed  over  the  neck  ;  3.  They  may  he 
bent  ai  the  knees  ;  4.  They  may  he  extended  completely  under  OiefoBtus.  Each  of 
these  nusdirections  may  be  met  with  in  the  four  principal  positions  of  the 
anterior  presentation,  and,  as  has  been  mentioned,  one  or  both  limbs  may  be 
involved ;  if  the  latter,  then  the  direction  may  be  the  same  or  different. 

The  cause  of  misdirection  of  the  limbs  is  not  well  ascertained.  In  many 
cases  it  may  be  due  to  insufficient  dilatation  of  the  os  uteri,  which  hinders 
their  advancing  with  the  head :  the  joints  of  the  limbs  readily  flexing  when 
the  feet  come  in  contact  with  the  cervix,  while  the  uterine  contractions  propel 
the  more  rigid  head  and  neck  into  the  vagina.  The  misdirection  may  also 
primarily  occur  during  intra-uterine  existence,  and  before  parturition  sets 
in,  and  particularly  if  the  foetus  dies  before  birth,  when  its  position  is  not  the 
same  as  at  that  period.  There  can  be  no  doubt,  however,  that  the  accident 
generally  happens  during  parturition. 

1.  Anterior  Limbs  incohpletelt  Extended  in  the  Pelvis. 

As  might  be  inferred,  this  misdirection  of  the  limbs  differs  but  little  &om 
that  which  they  assume  in  normal  parturition,  they  being  only  partially  re- 
tained, and  the  head  more  or  less  in  advance  of  them.  It  is  usually  due  to  the 
shoulders  not  being  closely  applied  to  the  chest  of  the  foetus,  and  the  elbows, 
consequently  Jihrown  wide  apart,  coming  in  contact  with  the  brim  of  the 
pelvis,  thus  proving  an  obstacle  to  the  progress  of  the  young  creature.     It 

*  Zi^ipeliuB,  aaoted  by  Fnnck,  in  112  cases  of  dystokia,  found  them  to  be  due  to  the  BeTcroI 
in  the  following  proportions  : 

AmOOAVAvUB       ■•■  •••  •••  •«•  •••  •••  •••  •••  •■•  ••■     OJL 

Oednaion  of  the  08  uteri 30 

Torsion  of  the  uterus       10 

Xateral  inclination  of  the  head  and  neck  of  the  foetus         16 

Lateral  inclination  of  the  head  and  misdirection  of  the  fore  limbs 4 

Head  and  neck  under  the  fore  limbs 3 

HMd  bent  up  on  the  back         2 

Torsion  of  the  uterus  with  posterior  ]>resentation      *    ...  1 

Posterior  presentation  with  misdirection  of  the  hind  feet 2 

JLimb  oTer  neck    ...        ...        ...        ...        ..«        ...        ...        ...        ••.  1 

I«umbo~pubic  position     ...        ...        ...        ..•        ..*        ...        ...        ...  3 

Posterior  and  transrerse  presentation 1 

Bbachitism  a£fecting  the  pelris  of  Cow  and  Calf       1 

Hydrops  amnn      ...        ...        ...        ...        ...        ...        ...        ...        ••.  1 

3l!iimimfication  of  the  foetus    '  ...        ^ 2 
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sppeaiB  to  occni  geneially  in  the  Tertebro^acral  poeition,  and  most  foqneutlf 
in  the  Cow.  It  may  also  be  owing  to  the  flexion  of  the  feUocks,  when  the 
feet  meet  with  any  bdfliug  obstacle. 

IiwUcaiMns. 
The  indication  in  such  a  simple  case  as  this  is  obviona — abaighten  the  fon 
limbs,  and  biing  them  to  their  proper  height  in  the  pelvis.  Very  often  thii 
cannot  be  done  by  mere  traction,  which,  in '  extending  the  arms  of  the 
fcetas,  brings  the  elbows  still  further  away  &om  the  body.  In  such  ciicnm- 
stances  letropolsion  most  be  resorted  to,  the  body  being  pushed  a  little  be- 
yond the  pelvic  inlet ;  then  traction  being  employed,  the  limbs  are  readily 
extended  to  their  natural  position,  and  delivery  may  be  accomplished  with 
fnrthei  assistance. 

2.  FoBB  Ijkbs  Cbobsed  Ovxr  the  Nbok. 

Saiflt-Cyr  asserts  that  this  complication  is  not  veiy  uncommon  in  the  Man^ 

less  frequent  in  the  Cow  j  and  he,  with  many  other  vetetinary  otxttetiists,  hu 


Fig.  110. 
AvTiBiOB  FaBnsTi.Tiov :  Fobi  Limb  Cbowbd  Ovbb  ibb  B'bck. 

witnessed  several  instances.  One  or  both  limbs  may  be  carried  over  the 
neck,  and  tlie  complication  is  only  observed  when  the  fcetus  is  in  the  veitehio- 
sacnd  position. 

It  is  undoubtedly,  in  many  instances,  an  obstacle  to  parturition,  as  the 
shonldets  are  no  longer  lodged  in  the  hoUow  space  at  each  side  of  the  neck, 
but  are  fixed  at  the  side  of  the  chest,  the  transverse  diameter  of  which  they 
increase.  The  obstacle  is  still  greater  if  one  or  both  of  the  limbs  should 
chance  to  cross  towards  the  summit  of  the  head.  At  all  times  the  compli- 
cation is  more  serious  if  the  labour  pains  are  violent  and  irregular — as  they 
generally  are  in  the  Mare  when  there  is  any  impediment  to  birth ;  then  tlieie 
only  too  frequently  reaulte  laceration  of  the  roof  of  the  vagina,  perforation  of 
the  rectum,  rupture  of  the  perineum,  etc.     In  the  most  &vouiable  cases, 
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labour  is  protracted  and  more  severe,  and  contusions  of  the  genital  canal  are 
^most  unavoidable.  In  some  cases  birth  may  and  does  take  place  without 
iiBsistance.  Eainard  alludes  to  the  case  of  an  Ass  in  which  spontaneous 
delivery  occurred,  notwithstanding  the  existence  of  this*  complication. 

The  misdirection  is  recognised  by  the  limb  or  limbs  appearing  to  be  shorter 
and  higher  than  usual ;  if  only  one  limb  is  displaced,  then  two  limbs  will 
be  found  on  one  side  of  the  head,  one  being  much  shorter  and  higher  than 
the  other. 

Indications. 

When  only  one  limb  is  crossed,  reduction  is  not  difficult,  and  may 
be  effected  in  the  pelvis.  The  leg  is  seized  a  little  above  the  fetlock,  raised, 
drawn  to  its  proper  side,  and  extended  in  the  genital  canal.  Delivery  may 
then  take  placQ  without  help,  or  gentle  traction  on  the  head  and  limbs  may 
be  necessary. 

When  both  fore-limbs  are  crossed,  and  the  foBtus  is  not  too  far  advanced  in 
tbe  pelvis,  cords  should  be  fixed  to  the  pasterns,  and  the  trunk  pushed  into  the 
uterus ;  assistants  then  pull  moderately  at  the  cords,  and  in  such  a  mannei 
as  to  brin^  each  limb  to  its  own  side,  if  the  hand  of  the  operator  cannot  effect 
this  in  the  uterine  cavity.  In  this  way  a  kind  of  rotation  of  the  limbs  is 
-effected,  and  they  are  brought  each  to  its  proper  side,  and  a  little  beneath 
the  head. 

When  the  foetus  is  firmly  fixed  in  the  pelvis,  and  retropulsion  is  impos- 
sible, the  limbs  must  be*  amputated,  one  after  the  other.  Such  an  operation 
must,  however,  be  very  exceptionally  required  in  this  complication. 

3.  Fore-limbs  Flexed  at  the  Knees. 

The  fore-limbs  flexed  at  the  knees,  and  fixed  under  the  neck  and  chest,  are 
a  very  frequent  and  often  troublesome  complication.  It  is  generally  found 
in  the  Mare  and  Cow ;  when  it  occurs  in  the  Sheep  and  Goat  it  is  rarely  of 
any  importance,  as  delivery  can  usually  take  place  without  assistance ;  in  the 
young  of  Camivora,  the  metacarpal  bones  are  too  short  to  offer  any  obstacle 
when  the  knee  is  flexed. 

This  misdirection  of  the  fore-limbs  may  occur  in  all  the  positions  of  the 
anterior  presentation,  but  chiefly  in  the  vertebro-sacral  position — the  most 
frequent.  One  or  both  limbs  may  be  flexed,  and  the  complication  is  not 
unusually  accompanied  by  a  misdirection  of  the  head;  hence,  there  are  several 
varieties  of  the  complication,  the  most  important  being  those  due  to  the 
general  position  of  the  foetus.  We  will  follow  Saint-Cyr  in  studying  it  in 
three  positions — ^the  verUbro-sacrai,  veriebra-pubic,  and  verUbro-ilicU, 

1.  Vertebrosacral  Position  op  the  Fgbtus. — If,  at  the  moment  when 
the  limbs  of  the  foetus  enter  the  pelvic  inlet,  they  are  not  quite  extended, 
and  the  feet  are  slightly  below  the  level  of  the  anterior  border  of  the  pubis, 
the  uterine  contractions  push  them  against  that  bone,  and  there  they  remain; 
at  the  same  time  the  head  enters  the  inlet,  and  as  it  proceeds  the  limbs 
become  flexed,  the  knees  are  bent  and  advance  with  the  head,  but  the  meta- 
carpals and  phalanges  are  directed  backwards  beneath  the  forearms,  and  the 
limbs  thus  doubled  are  applied  against  the  neck.  We  have,  therefore,  the 
head,  fore-arms,  and  metacarpals  in  one  mass  entering  or  being  propelled  into 
the  limited  space  afforded  by  the  inextensible  pelvic  circle,  and,  according  to 
circumstances,  the  hand  of  the  obstetrist  will  meet  with  these  parts  in  vary- 
iiig  relative  positions,  depending  on  the  stage  of  labour.  When  parturition  has 
only  recently  commenced,  the  head  has  entered,  or  is  about  to  enter,  the 
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inlet,  and  the  limbs  placed  beneath  it  are  still  aomewbat  free  in  the  Qteriitt 
cavity,  whils  the  foatas  itself  is  not  immoTably  fixed  if  the  vaten  Iuts  not 
long  escaped.  But  when  labour  has  been  progressing  for  some  time^  the  bead 
b  vrell  advanced  In  the  passage — sometimes  as  far  as  the  volva ;  bat  &t  be- 
hind it  are  the  limba  imbedded  on  each  side  of  the  neck — the  knees  towiKb 
the  head,  the  feet  at  the  elbows. 

With  the  smaller  ruminants,  as  already  remarked,  birth  may  take  place 
Bpontaneonedy  even  now,  as  they  often  have  more  than  the  one  fcetas,aud  this  it 
comparatively  small,  with  r^ard  to  the  pelvic  diameter ;  while  its  bones  ue 
elastic  and  yielding.  But  with  such  snimitlH  as  the  Cow  and  Mare  the  ftetu 
is  nearly  always  single  and  voluminous,  and  its  skeleton  is  rigid  and  na- 
accommodating,  and  can  only  undergo  a  veiy  small  reduction  in  size  during  iti 
passage  through  the  pelvis. 

Theieforo  it  is  that,  in  the  larger  domesticated  animals^  such  «  deviation  of 


Ilg.  111. 
'AnrsBioB  pBEwnniTiOK:  Foki-i.i>bb  Beitt  it  tbb  Ereii. 

the  limbs  is  always  a  serious  cause  of  dystokia — not  so  much,  an  Saint-CTt 
justly  observes,  torn  the  increased  volume  that  the  doubled-up  limbe  givw 
to  the  neck,  as  because  the  arms,  incompletely  extended  on  the  shooldeR, 
retain  the  latter  against  the  thorax,  and  prevent  their  being  lodged  in  the 
depression  at  the  base  of  the  neck — thus  augmenting  the  vertical  and  trans- 
verse diameter  of  the  chest,  while,  at  the  same  time,  the  projecting  elboos 
press  ;^ainst  the  border  of  the  pelvis. 

Indications. 
The  indications  ore  in  this  cose  also  obvious :  To  find  the  retained  limbs, 
extend  the  forearm  of  each  on  the  arm,  and  to  straighten  the  legs  in  tbe 
pelvic  cavity,  as  they  are  in  normal  parturition. 
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These  indicatioiis  aie  not  so  difficult  to  cany  out  when  the  ohstctrist  is 
called  in  sufficiently  early,  and  the  head  has  made  but  little  advance  into  the 
pelvis. 

We  will  suppose  both  fore  legs  partially  retained  in  the  abdomen,  and  flexed 
at  the  knees.  The  exploration  which  has  led  to  this  discovery,  has  perhaps 
also  indicated  that  one  limb  is  not  so  much  flexed  as,  or  is  more  accessible 
than,  the  other.  K  this  is  the  left  limb,  then  the  left  hand  and  arm  must 
be  employed ;  if  it  is  the  right  leg,  then  the  right  hand  and  arm  will  be 
most  convenient ;  but  if  both  limbs  are  alike  implicated  and  accessible,  then 
it  is  immaterial  which  \a  first  manipulated,  so  long  as  the  corresponding  hand 
and  arm  are  employed.  The  same  directions  are  applicable  to  both,  keeping 
in  mind  that  the  right  and  left  hands  are  opposite.  The  object  is  to  adjust 
the  direction  of  the  forelimbs,  so  that  delivery  can  be  accompliBhed.  This 
adjustment  is  efiected  in  four  movements : — 1.  The  hand  is  passed  alongside 
the  neck  of  the  foetus,  the  forearm  is  seized  in  the  middle,  the  radial  border 
of  the  hand  being  upwards,  the  cubital  downwards ;  then  bending  the 
hand,  the  knee  of  the  foetus  is  drawn  towards  the  pelvis,  while  the  elbow  is 
pushed  upwards  and  backwards ;  2.  The  body  of  the>  foBtus  being  thrust 


Fiff.  112. 
Ahtbsiob  Pbebbittatiov*:  Extendixo  thb  Fobe-limb. 
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away  from  the  pelvis,  the  metacarpal  bone  is  seized  as  the  forearm  was, 
and  moving  it  in  the  same  manner,  the  knee  is  raised  as  high  as,  or  higher 
than,  the  point  of  the  shoulder  (Fig.  112,  a  to  h),  and  the  foot  to  the  level 
of  the  maternal  pubis ;  3.  The  foot  is  grasped  in  the  hand,  flexed  strongly 
on  the  fetlock  and  pastern,  and  drawn  into  the  genital  canal ;  4.  The  limb  id 
then  extended  towards  the  pelvic  outlet,  and  if  necessary  a  cord  is  placed 
around  the  pastern,  the  other  limb,  if  also  flexed,  being  then  sought  for  and 
treated  in  a  similar  manner. 

liecoq,  according  to  Saint-Cyr,  has  described  another  method.  This  con- 
sists in  passing  the  arm  alongside  the  head,  and,  putting  the  hand  in  a  state 
of  supination,  seizing  the  foot  in  such  a  way  that  the  pastern  faces  the 
palm  and  the  fetlock  the  wrist  The  operator  then  pushes  the  limb  away 
£rom  him,  at  the  same  time  flexing  the  fore-arm  on  the  arm  as  much  as 
possible,  until  getting  the  pastern  as  high  as  the  os,  he  straightens  the  leg 
and  brings  it  towards  the  pelvic  canaL  Saint-Cyr  has  pointed  out,  how- 
ever, that  this  method  of  straightening  the  limb  en  masses  and  at  once,  is 
only  possible  in  quite  exceptional  cases, — when  the  foetus  is  quite  movable, 
and  the  extremity  of  the  limb  is  sufficiently  near  the  pelvis  to  be  easily  acces- 
sible ;  and  he  maintains  that  the  method  by  progressive  extension  just  de- 
scribed, is  that  which  should  be  generally  adopted.     Lecoq's  method  might 

1  be  possible  with  the  Cow,  but  in  the  Mare  it  would  certainly  be  most  diffi- 

°  cult,  if  not  impossiblOi 
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This  correction  of  knee-joint  piesentation  is  easy  enough  when  the  foetus 
has  not  advanced  far  into  the  pelvis  ;  hut  when  it  is-  completely  engaged, 
then  the  operation  is  much  more  difficult.  Eetropulsion  may  he  necoassiy, 
and  esliension  of  the  limhs  is  sometimes  only  possible  when  the  fcetos  is 
clear  of  the  inlet.  Thomas  (Journal  de  MSd,  VSterinaire^  November,  1876), 
while  pointing  out  that  it  is  possible,  and  often  easy,  to  extend  the  limbs  in 
the  Cow's  pelvis,  and  that  the  dimensions  of  the  head  of  the  foBtus  allow 
sufficient  space  for  these  manceuvres,  insists  that  the  point  of  traction  should 
be  at  the  lower  end  of  the  radius,  and  not  the  knee ;  while  Schaack's  head- 
collar  should  be  employed  to  extract  the  head  at  the  same  time.  The  coid 
for  the  limbs  should  have  a  running  noose. 

After  labour  has  been  in  progress  for  some  time,  the  "  waters"  have  long 
escaped,  the^ead  is  gradually  propelled  towards  the  vulva,  the  nose  mayappear 
between  the  labia,  the  uterus,  applied  closely  to  the  body  of  the  foetus,  contracts 
powerfully,  and  futile  attempts  at  retropulsion  fatigue  the  operator.  Another 
procedure  must  then  be  adopted.  The  hand,  carrying  a  pliable  cord,  most 
be  passed  alongside  the  head  as  far  as  one  of  tiie  bent  knees ;  then  the  end 
of  the  cord  is  to  be  passed  behind  the  joint  and  brought  outside  the  thIts, 
where  it  is  tied  to  the  other  end,  the  cord  forming  a  loop  around  the  knee. 
The  second  knee,  if  flexed,  is  to  be  secured  in  the  same  manner,  and  a  coid 
is  also  to  be  fixed  on  the  head ;  thus  there  will  be  three  points  on  which 
traction  can  be  employed  as  vigorously  as  noAy  be  necessary.  Some  pne* 
titioners  employ  blunt  hooks  instead  of  cords,  but  it  may  be  doubted  whether 
they  are  so  useful ;  hooks  are  also  sometimes  resorted  to  for  straightening  the 
limbs  by  seizing  the  pasterns,  and  in  some  cases  they  may  prove  servic^e. 
The  "repeller "  or  "crutch"  maj  also  be  most  profitably  utilised  in  retropulsion, 
and  in  keeping  the  foetus  forward  while  the  necessary  manoeuvres  are  earned 
out ;  it  should  be  applied  to  the  head  or  chest.  Harms  advises,  in  the  case 
of  one  limb  bent  at  the  knee,  that  if  this  cannot  be  extended  it  should  he 
pushed  forward  under  the  abdomen  by  the  crutch,  which  is  applied  to  the 
humerus,  the  other  limb  and  the  head  being  corded,  and  then  traction  em- 
ployed. If  both  limbs  are  bent  and  irreducible,  this  plan  might  be  tiied  in 
the  Cow,  and  particularly  if  the  foetus  is  not  very  large. 

Should  none  of  these  methods  succeed,  then  embryotomy  must  be  adopted, 
the  limbs  either  being  removed  at  the  knee,  or  the  shoulder  if  possihle  ; 
though  the  advantages  of  this  operation  are  not  so  great  as  might  be  antici- 
pated when  the  limbs  are  only  removed  at  the  knees,  while  removal  at 
the  shoulder  is  frequently  a  most  tedious  and  fatiguing  task  when  it  is 
possible. 

2.  Yertebbo-Pubig  Position  of  the  Fcetus. — ^It  is  rare  that  Una  com- 
plication is  found  in  the  vertebro*pubic  position,  and  only  a  few  instances 
are  recorded.  The  foetus  is  lying  on  its  back,  and  the  h^  either  presents 
at  the  inlet,  or  is  more  or  less  advanced  in  the  pelvis,  with  the  fore-limhs 
occupying  the  sacro-lumbar  region  of  the  mother,  more  or  less  flexed,  and 
often  crossed  on  the  sternum. 

In  this  position  the  foetus  is  much  less  likely  to  become  so  firmly  wedged 
in  the  pelvis  as  in  the  one  just  described,  and  it  is  consequently  xnoie 
easily  extracted.  If,  however,  the  uterine  contractions  are  violent,  or  care  is 
not  observed  in  attempting  delivery,  the  fore-feet,  projecting  as  ^ey  do  to- 
wards the  utero-vaginal  parietes  and  the  rectum,  may  cause  grave  nuschiet 
Extraction  should  therefore  be  set  about  early,  and  with  every  precantioD. 
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Indicaliona. 
Having  aacertained  the  poaitioi],  it  is  geaeiaUy  a  good  plan  to  empty  the 
lectmn  before  proceeding  to  extract  the  fcetus.  If  the  head  is  ia  the  genital 
canal,  it  may  be  advisable  to  secure  it  by  a  head-coUai ;  then  the  limbs  can 
be  Boagbt  for  and  adjusted,  an  operation  much  facilitated  by  a  hand  in  the 
rectum.  Delivery  may  now  be  accomplished  by  guiding  the  legs  forward 
into  the  pelvis — cording  thenn  and  exercising  traction  if  necess&iy.  It  is 
sometimes  very  useful,  in  more  difficult  caaes,  to  throw  the  animal  on  its 
back.     Version  ia  rarely  required. 

3.  Eight  or  Lkpt  Vbetebbo-Ilial  Poamos  op  the  Fcetiis. — Aeeord- 
iog  to  SaintCyr,  this  complication  of  the  limbs  in  this  poeition  appeals  to 
be  rare.  It  does  not  offer  anything  particular,  except  that  the  luidermost 
limb  is  difficult  to  reach  and  adjust  by  the  hand  of  the  operator.  It  is 
therefore  recommended,  after  straightening  and  cording  the  uppermost  limb, 
to  attempt  rotation  of  the  ftetus,  in  order  to  bring  it  into  a  more  favourable 
position — the  vertebro-sacral,  if  possible — before  proceeding  to  the  odjuat- 
ment  of  the  other  leg,  which  ia  to  be  effected  in  the  manner  already 
indicated. 

4.  FOBE-LIHBa   COHFLBTEtiT  BeTAINES. 

The  complete  retention  of  one  or  both  fore-limbs  of  the  fcetus  in  the 


Fig.  113. 
Avnuoa  Pbbiittxtios  :   Osi  Fobb-limb  Coxplbtblt  Sbtiirbd. 

uterine  cavity  ia  often  met  with  in  the  domesticated  animals,  but  perhaps 
more  frequently  in  the  Mare  than  the  Cow  oi  other  creature.  It  is  uways  a 
serious  cause  of  dystokia  in  the  Mare  and  Cow,  and  may  occur  in  either  o£ 
the  four  anterior  positions,  though  it  is  usually  observed  in  the  vertebro-sacral 
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poeitioii.  It  ia,  no  donbt,  produced  dnring  birth,  snd  in  tlie  same  manner  u 
knee  flexion ;  its  mare  freq^nont  occnrrence  vith  the  foal  than  the  calf^  is  in 
all  piobability  due  to  the  former  having  longer  limhe  than  the  latter:  TJndei 
exceptionally  iaTourable  circumstances,  aa  Franck  lemarka,  the  fbal  or  calf 
may  be  born  with  the  fore-limbs  under  the  chest  and  abdomen,  and  withont 
injury  to  the  mother  or  offspring.  This  is  much  more  likely  to  occni  when 
the  fmtus  Is  small,  the  maternal  pelvis  roomy,  and  only  one  limb  misplaced. 
But  vhen  the  foetus  is  large  and  the  pelvis  narrow,  then  birth,  especiill; 
of  the  foal,  ia  not  possible.  'Sa\  only  this,  but  unless  extraction  is  sooa  ac- 
complished the  fcetus  runs  great  risk  of  dying  from  asphyxia  :  indeed,  the 
foal  ia  nearly  always  delivered  dead  in  this  complicatian  ;  so  that  death  of 
the  foetus  may  be  said  to  be  the  rule  in  shoulder  preseatations.    'With  the 


Fig.  114. 
AaiiBiOK  Pju»Eiiiiiio» :  Bom  Fou-Liiua  Comflshit  £>tuvmi>. 

smaller  ruminants,  owing  to  the  formation  of  the  pelvis,  birth  is  not  oRen 
impeded.  "With  the  Sow  and  Camivora — multiparons  animals — this  might 
be  designated  a  normal  presentation. 

It  will  readily  be  perceived  how  one  or  both  of  the  anterior  membeis 
bent  back  under  the  body,  will  prove  an  obstacle  to  the  passage  of  the  fiBtua, 
after  what  has  been  said  with  regard  to  the  relative  dimensions  of  the  young 
creature  and  the  pelvis  of  the  mother.  The  shoulder  or  shoulders,  andths 
muscles  in  this  region,  are  the  cause  of  dystokia— more  especially  the  Jicqa 
brachU,  which  constitutes  a  Uiick  and  somewhat  tendinous  elastic  mass  be- 
tween the  scapula  and  upper  end  of  the  fore-arm.  This  muscular  maes  fonns 
a  very  prominent  obstacle  on  the  side  of  the  chest  when  the  limb  is  thrown 
back.  There  is  also  the  large  levator  humeri  muscle  adding  to  the  increased 
volume  of  the  thoracic  region,  as  well  as  the  elbow  and  forearm. 
^On  exploration  in  this  complication,  the  head  ia  found  to  be  in  a  good 
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diiectioiiy  the  hand  encountering  it  either  in  the  pelvis  or  towards  the  inlet,  or 
it  may  even  piotrade  into  the  vulva^  according  to  circumstances.  The  fuetus, 
if  a  calf,  may  be  yet  alive ;  if  a  foal,  it  is  nearly  always  dead.  If  only  one 
limb  is  completely  retained,  the  other  will  be  in  a  normal  position — along- 
side or  under  the  head  (Fig.  113).  K  both  limbs  are  retained,  though  the 
head  may  appear  in  the  genital  canal  or  at  the  vulva,  yet  nothing  can  be 
discovered  of  the  legs  in  the  pelvis,  they  being  entirely  lodged  in  the  maternal 
abdomen.  At  each  pain  the  head  of  the  foetus  is  propelled  outwards,  but 
as  soon  as  this  ceases  it  recedes  again,  as  if  thrown  back  by  a  spring. 

With  small-sized  Cows,  the  hand  introduced  deeply  into  the  uterus  may 
find  the  extremity  of  the  fore-limb ;  but  in  large  Cows,  and  in  the  Mare, 
particularly  if  the  abdomen  is  pendulous,  this  is  rarely,  if  ever,  the  case ; 
indeed,  sometimes  the  limbs  can  only  be  reached  with  the  greatest  difficulty, 
though  there  is  generally  no  trouble  in  introducing  the  arm.  When  the  limbs 
can  be  felt,  they  are  usually  found  to  be  in  one  of  three  positions :  directed 
nearly  vertically  downwards,  the  forearms  resting  against  the  brim  of  the 
pubis ;  lying  beneath  the  abdomen  (Fig.  114);  or  closely  applied  against  the 
walls  of  the  chest  and  the  flanks.  In  many  of  these  cases,  we  have  also 
the  head  in  a  vicious  position. 

In  the  larger  animals,  when  the  two  limbs  are  retained,  birth  is  nearly 
always  impossible  ;  it  may  certainly  be  sometimes  effected  by  violent  means, 
bat  tiien  these  are  the  resort  of  brute  force,  and  not  of  humane  and  intelligent 
device,  and  nearly  always  entail  the  death  of  the  mother.  With  the  stnaJler 
animals,  when  this  complication  is  a  cause  of  dystokia,  delivery  can  generally 
be  effected  by  simple  measures  and  gmtle  force. 

Indications, 

The  indications  are  to  reach  the  limb  or  limbs  with  the  hand — resorting  to 
retpopulsion  if  necessary — to  gradually  raise  and  bring  them  forward,  joint 
by  joint,  into  the  pelvis,  and  then  to  extract  the  foetus  by  judicious  traction. 
These  indications  are  not  attended  with  difficulty  in  those  cases  in  which  the 
head  is  yet  in  the  abdomen,  or  only  at  the  pelvic  inlet,  and  are  easier  carried 
oat  in  the  Cow  than  the  Mare.  Then  if  the  right  limb  is  sought  for,  the  lefi 
hand  is  introduced  as  far  as  possible  into  the  uterus,  if  the  left  lirrib  the  right 
hand;  it  is  passed  between  the  oigan  and  the  body  of  the  fcQtus  as  far  as 
the  shoulder ;  then  the  forearm  is  seized,  the  thumb  being  in  front  and  the 
other  fingers  behind — ^the  index  towards  the  scapulo- humeral  articulation,  the 
Uttle  finger  directed  to  the  bend  of  the  knee.  The  forearm  is  now  used  as 
a  lever  of  the  first  kind,  and  its  upper  extremity  thrown  backward,  its  lower 
end  forward,  so  as  to  move  the  foetus  ^more  into  the  uterus,  and  obtain 
space  to  bring  the  limb  towards  the  pelvis,  at  the  same  time  carrying  the 
knee  upwards  in  the  direction  of  the  inlet  The  hand  then  glides  down  to 
the  metacarpal  bone,  which  is  grasped  in  the  same  manner  as  the  radius  was 
— ^the  thumb  forwards,  other  fibugers  backwards ;  the  knee  is  pushed  away 
from  the  inlet ;  the  fetlock,  pastern,  and  foot  are  then  successively  raised, 
strongly  flexed  in  doing  this,  and  then  extended  when  above  the  rim  of 
the  pubis,  and  brought  into  the  genital  canaL  If  the  knee  cannot  be 
brought  forward  or  flexed  by  the  hand,  the  lower  end  of  the  forearm  should 
be  corded  (running  noose),  or  the  blunt  hook  may  be  used.  When  the  end 
of  the  limb  is  brought  into  the  pelvis  it  may  be  corded,  and  gentle  traction 
exerdsed  by  an  assistant,  while  the  operator  adjusts  the  leg,  more  particularly 
towards  the  elbow. 

Another  method  is  to  seize  the  foot,  the  pastern  being  in  the  palm  of  the 
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hand,  and  to  press  on  the  fix>nt  of  the  fetlock,  so  as  to  posh  back  this  part 
and  extend  the  joint,  at  the  same  time  flexing  the  forearm  on  the  arm. 
On  raising  the  foot  as  high  as  the  os  uteri,  the  hand  is  passed  higher  up  th» 
limb,  which  is  then  drawn  into  the  pelvis,  and  a  cord  attached.  The  "cratch" 
or  "  repeller  "  may  be  most  usefully  employed  in  these  manosuvres,  to  keep 
the  fcBtus  forward  in  the  uterus.  When  the  limbs  of  the  foetus  camiot  Iw 
reached  by  the  hand,  it  is  advisable  to  raise  the  front  part  of  the  mother 
by  litter,  placing  the  fore-feet  on  a  box,  or  even  in  the  manger. 

In  other  cases  the  fore-limbs  can  be  felt,  but  cannot  be  sufficiently  seized, 
to  manipulate  them.  The  forearm  should  be  corded,  and  traction  employed, 
while  retropulsion  is  resorted  to  by  the  crutch,  and  also  by  the  hand  applied 
to  the  shoulder-joint.  When  the  knee  is  brought  up  to  the  inlet,  the  other- 
part  of  the  operation  can  be  easily  executed  in  the  manner  already  indi- 
cated. 

One  limb  being  secured  in  the  os,  if  the  second  is  retained  it  most  be 
brought  into  this  canal  in  the  same  way. 

It  sometimes  happens,  however,  and  especially  with  the  Mare,  and  witb 
Heifers  which  have  been  rudely  manipulated  before  the  arrival  of  the  vetetinaiy 
surgeon,  that  the  foetus  is  so  engaged  in  the  genital  canal,  that  retropulsion  i» 
impossible.  In  such  circumstances  some  authorities  have  recommended  forced 
extraction,  traction  being  exerted  on  the  head  of  the  foetus  either  by  assist- 
ants or  mechanical  means ;  others  have  advised  decapitation — skinning  the 
head  and  removing  it  at  the  first  or  second  vertebra,  taking  care  that  the 
ends  of  the  bones  are  covered  by  the  skin  of  the  skull,  to  prevent  laceration; 
then  retropulsion  is  possible,  and  extraction  may  be  effected. 

With  regard  to  forced  extraction,  there  can  be  no  doubt  that  if  both  fore- 
limbs  are  retained,  it  endangers  the  life  of  the  footus,  if  it  is  still  alive,  and 
also  that  of  the  mother ;  though  it  may  be  successMly  practised  with  the 
Sheep,  Goat,  and  other  small  animals.  When  only  one  lunb  is  retained  in 
the  Mare  or  Cow,  forced  extraction  may,  nevertheless,  succeed  ;  and  RueS^ 
Harms,  Darreau,  and  other  practitioners  have  proved  that  it  is  possible,  traction 
being  employed  on  the  head  and  normally-presented  leg.  Amputation  of  the 
head  will  not  always  prove  advantageous  in  retropulsion ;  indeed,  it  vill 
often  be  found  that  it  is  a  disadvantage. 

The  most  rational  and  hopeful  operation,  is  detaching  the  shoulder  fronr 
the  trunk  ;  or  the  hkeps  hrachialis  muscle  may  be  cut  through  by  the  curred 
finger-knife  (to  be  hereafter  described)  in  its  thickest  part  at  the  shoulder- 
joint,  or  above  the  elbow-joint.  Then  extraction  may  be  again  attempted. 
If  the  foetus  does  not  come  away,  then  eventration  of  the  chest  and  abdomen 
may  be  practised.  Should  delivery  be  still  impossible  (which  is  unlikely)i 
the  limb  should  be  detached  at  the  shoulder,  and  the  trunk  withdrawn  fiN)m 
the  uterus,  the  leg  being  extracted  afterwards. 

When  one  limb  protrudes  with  the  head,  this  may  be  removed  subcu- 
taneously  at  the  shoulder,  as  it  is  easier  accomplished  than  amputation  of 
the  retained  limb. 

SECTION  n.— DYSTOZIA  DUE  TO  THE  HEiJ). 

Obstacles  to  parturition  from  a  wrong  direction  of  the  head  are  quite  as 
frequent  as^  and  more  serious  than,  those  due  to  misdirection  of  the  fore- 
limbs.  It  is  stated  that  they  occur  oftener  in  the  Mare  than  the  Cow, 
but  this  is  questionable ;  though  in  the  former  animal  they  are  more  em- 
barrassing, as  in  consequence  of  the  longer  neck  of  the  foetus  the  head  can 
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be  carried  back  mnch  farther — even  as  far  as  the  flank — ^while  with  the  calf 
it  seldom  goes  much  beyond  the  shoulder.*  The  complication  is  all  the 
more  serious  in  the  Mare  from  the  fact,  as  has  so  often  been  stated,  that 
obstetrical  manoeuvres  in  this  animal  are  much  more  difficult  than  in  the 
Cow :  the  straining  being  far  more  violent,  paitJysing  arms  and  hands,  while 
the  impatience  and  restlessness  are  generally  so  great,  that  it  is  often  neces- 
sary to  throw  it  down  before  anything  can  be  done  in  the  way  of  adjustment. 
Misdirection  of  the  head  usually  takes  place  immediately  preceding  or 
during  parturition,  under  the  influence  of  irregular  and  energetic  uterine 
contractions  before  the  os  is  sufficiently  dilated ;  it  is  supposed  sometimes^ 
to  be  due  to  premature  escape  of  the  ''  waters,"  to  injudicious  manipulation 
of  the  fore-limbs,  maltraction,  etc.  Some  of  the  cases^  however,  have  doubt- 
less occurred  long  before  the  period  of  parturition,  and  are  of  the  nature  of 
deformity  of  the  neck  or  head,  or  both ;  we  have  alluded  io  them  when 
treating  of  "  Contractions/'  at  page  382. 

It  will  readily  be  understood  why  misdirection  of  the  head  should  prove- 
a  serious  obstade  to  delivery,  when  we  remember  the  part  the  nose  and 
cranium  play  in  dilating  the  os  and  genital  canal,  and  how  largely  this 
voluminous  region  must  add  to  the  bulk  of  the  neck,  and  render  expulsion 
impossible. 

Deviations  of  the  head  may  be  met  with  in  the  four  principal  positions  of 
the  anterior  presentation ;  and  they  may  occur  alone,  or  be  complicated  with 
misdirection  of  the  fore-limbs.     We  will  not  again  refer  to  these  latter,  as- 
we  have  been  sufficiently  explicit  with  regard  to  them,  but  will  now  study 
the  head  in  three  different  deviations  from  the  normal  direction,  as  given  hj 
Saint-Cyr.     These  malpositions  are :  1.  Downward  deviation^  the  nose  being 
towards  the  chest,  and  the  *'  poll "  or  upper  ridge  of  the  neck  presenting; 
2.  Lateral  deviation  to  the  right  or  left  side,  the  head  being  carried  towards 
the  shoulder  or  flank  of  that  side,  the  side  of  the  neck  presenting ;  3.  Up- 
ward  devioHon,  the  head  being  bent  up  and  backwards  in  the  direction  of 
the  withers,  or  twisted  to  the  right  or  left  side  of  the  chest,  with  the  throat, 
either  straight  or  twisted,  presenting. 

Downward  Deviation. 
This  is  usually  the  deviation  of  the  head  met  with  in  hydrocephalus,  though 

•  Since  allusion  was  made  to  dystokia  from  excess  in  rolume  of  tbe  head  of  the  fcstus  (p.  360), 
Conin,  of  Wassy,  has  published  an  instructiTe  paper  on  the  subject  (Journal  deMM.  V/t/rinaire 
H  de  Zooteckniet  Nor.  1876,  p.  629),  which  deserres  notice  here.  Observing  that  in  very  bony 
Cows  the  siae  of  the  calf  s  head  is  often  an  obstacle  to  partnrition,  especially  in  primiparsB  anci 
in  the  Jurauiqne  breed  of  cattle,  while  it  is  rare  in  improved  breeds,  in  which  the  head  is  small, 
he  describes  the  nature  of  the  obstacle,  and  remarks  that,  if  traction  is  ventured  upon  to  extract 
the  fcetos,  it  must  be  very  violent,  and  therefore  likely  to  produce  serious,  if  not  irreparable, 
injiiTy.  To  avert  this,  he  insists  on  putting  Schaack's  head-collar  on  the  fcetus,  or  a  cord  placed 
benind  tbe  ears,  then  each  side  loopeo  round  the  lower  jaw,  to  answer  the  same  purpose.  The 
head  beinff  thus  secured,  the  protruding  limbs  are  pushed  forward  into  the  uterus,  after  a  cord 
Kan  been  £ced  to  each  pastern.  If  the  genital  passage  is  dry,  oil  is  plentifully  injected  into  it. 
Traction  bein^  then  exerted  on  the  head,  this  readily  clears  the  inlet  of  the  maternal  pelvis,  its 
dimenaions  bemg  no  loDger  increased  by  the  addition  of  the  limbs ;  it  is  drawn  well  into  the- 
pelvic  cavity,  and  then  tbe  fore-limbs  are  easily  brought  through  the  inlet,  now  only  occupied 
by  the  neck  of  the  fostus.  The  head  and  feet  are  afterwards  simultaneously  drawn  towards  the 
wnlva,  and  it  is  noe,  if  the  traction  is  judicious,  that  delivery  is  not  prompUy  effected. 

Tlirough  having  neglected  the  precaution  of  first  pushing  the  rore-hmbs  into  the  uterus, 
Collin,  at  the  commencement  of  his  career,  in  1853,  lost  two  Cows.  Since  that  time,  in  more 
than  two  hundred  eases,  he  has  been  sucoMsful  in  delivering  the  calf,  without  resorting  to  em- 
bryotomy. Success  is  always  certain,  nrovided  incompetent  persons  have  not  previously  ren- 
dered it  impossible.  He  reoommenos  the  same  procedure  in  spasm  of  the  cervix  uteri, 
after  redaction  of  torsion  of  the  uterus,  and  in  foetal  hydrocephalus.  In  the  latter,  puncture  of 
the  eranium  is  easier  if  the  fore*limbs  have  been  previously  pushed  into  the  uterus. 
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it  is  not  very  nucommon  Then  the  cranium  is  normal  and  the  fcetoi  w^ 
foiroed.  Xhe  deviation  may  exist  from  mere  flexion  of  the  bead  at  the  bUh 
— the  nose  Ij^ing  immediately  in  front  of  the  pnbic  border — to  extzeiiw 
flexion  of  the  vhole  of  tbo  neck,  the  baad  being  pushed  beneath  the  chert, 
or  even  the  abdomen.  It  is  only  met  trith  in  the  Tertebrosacral  foaim 
of  the  ftetus,  and  more  often  perhaps  in  the  Cow  than  the  Mare. 

The  cause  is  mnally  ascribed  to  premature  ruptiufi  of  the  fcetal  membnnee, 
and  the  deviation  occurs  when  the  fcetue  is  entering  the  pelvis.  If  the  bead 
is  not  exactly  in  the  axis  of  the  inlet,  bat  inclines  a  little  downwards,  uvj 
is  at  the  same  slightly  flexed,  the  nose  comes  in  contact  with  the  briiiL  of 
the  pubis,  and  is  retained  there ;  while  the  uterine  contractions,  puahisg  on 
the  body,  propel  the  fore-limbs,  if  they  are  in  a  favooraMe  direction,  inhi 
the  genital  canal.  Thus  it  will  be  understood  that,  if  the  expulsive  effott 
'Continae,  the  head  becomes  more  and  more  flexed  as  the  fcetal  mass  is  csiiiad 
towards  the  vulva  (as  is  delineated  in  the  shaded  and  unehaded  fcetoMS  in 
Fig.  115),  until,  &om  vertical  and  oblique,  the  face  becomes  hoiimntal,  uul 
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rests  on  the  floor  of  the  pelvis  of  the  mother,  the  lower  jaw  against  the 
throat ;  the  neck  becomes  proportionately  flexed,  and  as  labour  goes  on  the 
head  is  retained,  ae  well  as  the  cervical  portion  of  the  former ;  so  that  nbeo 
the  obstetrist  introduces  his  hand  into  the  genital  canal,  the  feet  are  fouui 
presenting  towards  the  vulva,  but  far  in  front  of  them  (or  bekind  them, » 
the  explorer  stands) ;  this  may  be  designated  a  neck  or  pctl  preaenia6m  (i* 
shaded  foetus  in  Fig.  115). 

I^  however,  the  forehead  or  occipital  r^on  comes  in  contact  with  the 
brim  of  the  pubis,  the  ut«rine  contractions  cause  it  to  descend  below  the  level 
of  that  bonej  while  the  shoulders  and  crest  of  the  neck  are  impelled  towinl) 
the  inlet,  and  may  enter  it,  according  to  circumstancoB.  In  this  case  the  head 
liea  towards  the  abdomen  of  the  fcetus,  the  neck  bending  downwsids,  and 
the  mane  (if  a  foal)  alone  meeting  the  hand;  while  the  fore-feet  mayprotn^ 
in  the  vagina,  or  even  beyond  the  vulva  (Fig.  116). 

The  diagnosis  of  this  deviation  is  not  difficult  When  the  anterior  limbs 
are  in  a  proper  direction,  the  feet  and  upper  part  of  thorn  are  readily  foiM 
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and  their  inclination  should  be  noted ;  but  in  a  slight  complication  the  whole 
of  the  head  cannot  be  discovered— only  the  oars,  eyes,  nape  of  the  neck,  and 
the  forelock  and  mane  if  a  foaL  When  the  deviation  is  greater  or  extreme, 
m  the  foal  only  the  neck  can  be  felt,  and  the  direction  of  this  is  ascertained 
by  noting  its  anatomical  featores  and  their  situation.  With  the  ool^  which 
has  a  shorter  neck,  it  may  be  possible  to  reach  the  head  or  nose.  The  upper 
noge  of  the  neck  is  always  a  safe  guide  to  follow  in  dlscoTering  the  direction 
of  the  head. 

IndicatiMS. 
There  is  no  difficulty  in  adjusting  the  head,  if  the  obstetrist  is  called  in 
tune,  and  it  is  movable  towards  the  pelvic  inlet,  but  not  engaged  in  that 
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opening.  It  is  merely  necessary  to  glide  the  hand  aloi^  the  floor  of  the 
vagina  into  the  uterus,  pass  it  between  the  maternal  pubis  and  the  forehead 
if  the  ftettts,  downwuds  to  the  nose,  which  is  to  be  received  into  the 
hollowed  palm  and  raised  above  the  pubic  brim,  by  flexing  the  wrist  and 
(hawing  it  towards  the  vulva.  When  the  nose  is  bronght  into  the  genital 
caosl,  nothing  more  is  to  be  done  than  to  pull  the  head  into  the  passage  and 
«nnplete  delivery  in  the  usnal  way.  With  the  calf,  whose  muffle  is  wider 
and  cannot  be  so  readily  received  into  the  palm  of  the  band,  it  is  better  to 
introduce  the  fingers  into  its  mouth,  using  them  like  a  blunt  hook,  or  to  seize 
the  nose  by  pushing  the  index  flnger  and  thumb  into  the  nostrils,  so  as  to 
throw  the  lower  part  of  the  head  upwards. 

When,  however,  through  delay  or  unskilful  attempts  at  delivery,  the  nape 
of  the  neck  is  firmly  engaged  in  the  inlet,  there  is  no  room  to  adjust  the 
head,  the  lower  part  of  which  is  jammed  against  the  maternal  pubis  below, 
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and  the  vertex  against  the  sacium  above.  In  such  a  case  deliveiy  has  been 
effected  by  passing  the  running  noose  of  a  cord  round  the  nose  or  the  apper 
jaw  of  the  foetus,  and  while  an  assistant  pulled  at  this,  the  operator,  hj  press- 
ing strongly  against  the  top  of  the  head,  made  this  swing  backwards,  thd 
nose  rising  into  the  passage ;  birth  was  then  accomplished  in  a  few  minates. 

And  even  with  this  degree  of  head  deviation,  delivery  of  the  foal  without 
adjustment  is  not  impossible ;  for  Lecoq^,  quoted  by  Saint-Gyr,  giYes  azt 
instance  in  which  the  upper  part  of  the  head  and  poll  were  so  finnly  fixed  in 
the  pelvis,  that  it  was  impossible  to  push  the  foetus  into  the  uterus.  This  was 
attempted,  however,  by  squeezing  the  head  closer  to  the  neck,  the  hand  being 
passed  alongside  the  cheek  and  the  nose  gradually  raised ;  at  the  same 
moment  the  Mare  strained  doubly  hard,  and  gentle  traction  being  applied, 
the  foal  was  expelled  with  its  head  in  this  position,  but  without  injuring  the 
perineum  of  the  mother.  The  latter  soon  recovered,  but  the  foal,  as  is  nsosl 
in  such  cases  in  the  equine  species,  was  dead. 

In  this  degree  of  deviation,  as  well  as  in  the  others,  great  assistance  will 
be  afforded  by  raising  the  hinder  parts  of  the  mother  to  the  extent  of  one,  two, 
or  more  feet.  Lecoq,  Eueff,  and  others  have  recommended  placing  the  animal 
on  its  back.  It  is  perhaps  better,  however,  to  elevate  the  hind-quarters,  and  to 
resort  to  retropulsion  either  by  the  hand  or  the  crutch ;  then  after  injecting 
warm  water  or  oleaginous  fluids,  to  either  extend  the  head,  or  to  attempt 
forced  extraction.  The  blunt  hooks  fixed  firmly  in  the  orbits  of  the  fcetn^, 
will  be  found  most  useful  in  the  latter  operation. 

When  the  upper  part  of  the  neck  alone  presents,  Ruction  is  still  possible, 
provided  no  great  delay  has  occurred,  nor  mismanagement  by  unskilfd  people 
allowed.  But  when  the ''  waters''  have  been  long  expelled,  the  1^  pnlledat 
by  amateurs,  and  the  uterus  closely  applied  to  the  body  of  the  foetus,  the  case 
is  most  difficult ;  as  then  manipulation  and  retropulsion  cannot  effect  mach 
in  many  instances. 

The  doubled  neck  is  too  voluminous  to  enter  the  pelvis,  and  the  longer  the 
pains  continue,  so  the  farther  is  the  head  pushed  forward  from  the  inlet,  and 
therefore  away  from  the  reach  of  the  obstetrist. 

The  contractions  of  the  closely  applied  uterus  also  render  attempts  at 
delivery  almost  impossible,  by  their  paralysing  the  hand  and  arm. 

Large  quantities  of  warm  lubricating  fluids  must  be  injected,  retropulsion 
attempted  by  one  or  two  crutches  applied  to  the  shoulders  of  the  foetus—not 
to  the  neck ;  while  the  hand  manipulates,  aided,  if  need  be,  by  the  fingerhook 
(Fig.  120).  A  blunt  hook  (Fig.  121)  inserted  on  each  side  of  the  lower  jaw 
— ^when  this  can  be  reached,  towards  the  root  of  the  ear,  or  into  the  orlnts ; 
a  cord  round  the  neck — if  it  can  be  passed;  and  other  devices  may  be  tried. 
If  they  all  fail,  then  the  animal  shoidd  be  thrown  on  its  back ;  indeed,  the 
success  which  has  attended  this  change  of  attitude  in  so  many  recorded 
instances,  would  incline  the  obstetrist  to  adopt  it  without  much  delay.  Veiy 
often  the  altered  position  of  the  mother  at  once  disengages  the  head  of  the 
foetus  from  its  deviation ;  if  this  does  not  happen,  then  the  other  means 
may  be  tried  as  in  the  standing  position.  Pelvic  version  may  be  resorted 
to  in  some  cases,  the  anterior  presentation  being  converted  into  a  posteiior 
one. 

When  reduction  cannot  be  effected,  and  delivery  of  the  entire  foetus  cannot 
be  accomplished,  then  the  obstetrist  has  no  other  course  left  open  to  him  bat  the 
adoption  of  embryotomy.  The  head  may  be  amputated  through  the  presenting 
part  of  the  neck,  or  the  fore-limbs  removed  subcutaneously  at  the  shoulders— 
the  latter  is  to  be  preferred  in  the  majority  of  cases,  at  least  before  incision  of 
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the  neck  is  began.     This  gives  more  room  for  manipulating  the  body,  and 
effecting  extraction. 

In  all  these  amputations  and  incisions,  care  must  be  observed  in  preventing 
the  maternal  organs  being  injured  either  by  instruments  or  exposed  bones ; 
and  when  traction  on  the  limbs,  or  what  remains  of  them,  is  resorted  to,  it 
should  be  applied  to  both  alike — not  to  one,  as  this  would  be  worse  than 
CLseless. 

Lateral  Deviation  to  the  Eight  or  Left. 

The  lateral  deviation  of  the  head  to  the  right  or  left  side  of  the  body, 
i^hereby  the  left  or  right  side  of  the  neck  presents  at  the  pelvic  inlet,  is  a  very 
serious  obstacle  to  birth,  and  is  only  too  frequently  one  of  the  most  difficult  to 
be  overcome.  It  is  also  one  of  the  most  frequent  deviations,  Saake  observing  it 
in  39^  per  cent  of  his  cases  of  dystokia ;  and  it  occurs  far  more  often  in  the 
Maie  than  the  Cow  or  other  animals.  With  regard  to  its  origin,  as  well  as  to 
its  adjustment,  a  wide  distinction  must  be  drawn  between  it  as  it  exists  in 
the  foal  and  other  young  creatures. 

The  cause  of  lateral  deviation  of  the  head  is  not  well  ascertained  in  all 
cases.  It  is  not  improbable  that,  in  very  many  instances,  it  is  due  to  precipitate 
or  tumultuous  birth,  when  the  os  is  either  imperfectly  or  not  at  all  dilated.  In 
«uch  circumstances,  the  uterine  contractions  propel  the  head  of  the  foetus, 
otherwise  in  a  good  direction,  towards  the  pelvis ;  but  as  the  os  is  not  open, 
and  as  the  impelling  force  continues,  the  body  of  the  foetus  pushes  the  nose 
against  either  the  pelvis,  or  the  occluded  os ;  this  subsequently  yields  to  one 
side,  and  then  the  deviation  becomes  increased  with  every  contraction.  Pre- 
mature rupture  of  the  foetal  membranes  and  escape  of  the  ''  waters,"  spasm  of 
the  cervix  uteri,  torsion  of  the  uterus,  and  other  anomalous  conditions,  may  all 
more  or  less  occasion  it.  As  with  the  downward  deviation,  if  the  nose  is  not 
in  the  axis  of  the  pelvis,  or  indeed  of  the  os,  even  though  the  latter  may  be 
partially  dilated,  misdirection  may  occur,  and  aU  the  more  rapidly  should  the 
fore-limbs  chance  to  pass  into  the  vagina. 

The  accident  appears  to  be  most  frequent  with  primipara^  In  108  cases 
-of  lateral  deviation  of  the  head,  Saake  found  84 — or  78  per  cent. — ^in 
animals  pregnant  for  the  first  time.  The  remainder  were  noted  in  animals 
which  had  previously  brought  forth,  but  in  which  labour  was  protracted 
through  imperfect  or  tardy  dilatation  of  the  os. 

This  deviation  is  more  serious  when  the  foetus  is  dead  than  when  it  is 
alive ;  and  when  the  deviation  is  only  slight,  the  head  fitting  into  the  con- 
cavity on  the  side  of  the  neck,  birth  may  even — though  indeed  rarely — 
occur  without  assistance,  particularly  with  the  foal,  which  has  a  longer  and 
thinner  head  than  the  calf.  Some  authorities  have  remarked  that  the  devia- 
tion is  more  fiequently  to  the  right  than  the  left  side,  and  others  the  con- 
trary. 

In  some  instances  there  can  scarcely  be  any  doubt  that  the  deviation  has 
taken  place  some  time  before  gestation  is  completed,  and  is  the  result  of  a 
long-continued  malposition  of  the  foetus.  In  many  foals,  at  birth,  the  neck 
cannot  be  straightened,  and  the  head  is  distorted  £rom  being  pressed  against 
the  neck  or  side  of  the  body  (Fig.  84),  bones,  muscles,  and  ligaments  being 
involved.  We  have  referred  to  these  in  describing  '^  Contractions  "  of  the 
foetus  as  a  cause  of  dystokia. 

It  is  not  difficult,  as  a  rule,  to  distinguish  the  existence  of  lateral  deviation. 
Usually  both  fore-feet  are  in  the  genital  canal,  but  birth  does  not  progress. 
But  an  important  fact  to  remember  is  that  one  limb— that  belonging  to  the 
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dde  to  Thich  tho  head  is  bnnt — is  shorter,  or  rather  lees  advanced,  than  the 
other.  The  hand,  on  being  passed  beyond  these  towards  the  inlet,  comes  in 
contact  with  a  rounded  mass,  more  or  less  occupying  the  whole  of  it,  and 
rendering  access  to  the  uterine  cavity  difficult  Patient  exploration,  how- 
ever, discorers  this  to  be  the  bent  ■aeflk. ;  and  if  it  be  a  calt^  owing  to  tbe 
short  neck,  the  head  la  soon  found,  and  recognised  by  the  ears,  eyes,  and 
often  the  mufite  tamed  towards  the  shoulder  (Fig.  117) ;  with  this  bovine 
fcctos,  in  fact,  the  greater  part  of  the  head  in  the  majority  of  cases  lies 
against  the  shoulder. 

With  the  foal,  it  is  only  too  often  otherwise.  The  much  longer  neck  of 
this  creature,  and  the  mare  violent  uterine  contractions  of  the  Mare,  generally 
results  in  the  head  being  pushed  towards  the  side  of  the  thorax,  the  abdomen, 
or  even  the  flank,  where  it  cannot  be  reached.  This  difficulty  is  greatly  in- 
creased if  the  abdomen  of  the  mother  ia  very  pendulous    Occasionally  this 
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ia  also  the  caae  with  the  Cow,  though  it  is  rare  that  in  this  animal  the  ears, 
or  even  the  eyes,  cannot  be  reached  by  a  fairly  long  arm  (Fig.  118).  If  tbe 
animal,  be  it  Mare  or  Cow,  chances  to  be  lying,  and  the  deviation  is  only  to 
the  shoulder,  it  ia  most  difficult  to  reach  the  nose  of  the  foetus  if  it  ia  inclmed 
to  the  aide  on  which  tbe  parent  lies — i.e.,  if  the  Mare  is  on  the  left  aide  and 
the  deviation  of  the  foal's  head  is  to  the  right. 

The  head  may  be  raised  as  high  as  the  back,  or  as  low  as  the  under  part 
of  the  chest  or  abdomen.  The  foetus  is  usually  in  the  first  (or  vertebro-SRCisi) 
position,  though  tho  deviation  may  also  occur  in  the  second  (vert  ebn)-palnc)et 
third  (vertebro-ilial)  positions ;  in  the  latter  position  the  neck  may  be  bent 
vpicarda,  tbe  head  towards  the  mat«mal  sacrum,  or  downwards,  the  head 
Testing  on  the  floor  of  the  uterus. 
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This  complication  is  not  only  a  very  frequent,  but,  as  has  been  said,  a  very 
urions  one  for  the  obatetriat,  and  it  may  be  truthfully  asserted  that  birth  i» 
not  poeaible  without  his  assistance ;  indeed,  it  has  been  well  remarked  that 
"it  taxes  all  bis  strength,  patience,  and  ingenuity." 

With  the  calfi  the  neck  of  which  is  comparatively  short,  the  head  is  in 
moet  cases  no  farther  back  than  the  shoulder,  though  it  may  be  as  high  as 
the  withers  or  as  tow  as  the  stemom.  It  is,  therefore,  possible  to  reach  it ; 
sod  tiioQgh  its  relatively  large  size  is  a  great  obstacle  to  reduction,  yet  in 
the  majority  of  instances  this  adjustment  can  be  accomplished,  and  especially 
if  the  young  creature  is  alive,  as  its  spontaneous  movements  aid  the  opera- 
tion; for  tins  andother  reasons  already  alluded  to,  the  calf  is  more  frequently 
extracted  aUve  than  the  foal. 

As  a  rule,  reduction  of  the  displacement  is  indispensable  in  delivery,  th& 
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head  and  neck,  or  shoulder,  forming  too  voluminous  a  mass  to  pass  through 
the  pelvic  canal. 

With  the  foal  the  head  may  also  not  go  beyond  the  region  of  the  shoulder, 
and  the  case  is  then  generally  not  so  serious  as  with  the  calf,  the  head  being 
smaller  and  the  displacement  more  easily  reduced.  But,  as  has  been  pointed 
out,  owing  to  the  long  and  flexible  neck  of  this  creature,  the  head  is  most 
&eqnently  deeper  in  the  uterine  cavity:  towards  the  side  of  the  chest,  abdo- 
men, flank,  or  even  the  croup.  Here  the  hand  cannot  reach  it,  and  reduction 
is  nearly  always  impossible;  besides,  the  icetus  succumbs  soon  after  t.he 
commencement  of  the  ]abou^pain8 :  death  being  due  in  many,  if  not  in  all, 
cases  to  premature  separation  of  the  maternal  and  fecial  placenta.  How- 
ever, owing  to  the  thinner  and  more  flexible  neck,  and  the  smaller  head, 
vhen  the  latter  was  lodged  in  the  flank  the  fcetus  has  been  delivered  by 
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energetic  traction.  Mention  is  made  that  both  in  the  Maie  and  Cot 
delivery  has  been  effected,  though  the  head  has  been  bent  back  on  the 
neck,  side,  or  flank,  without  having  recourse  to  embryotomy,  and  in  a  great 
measure  by  the  expulsive  efforts  of  the  mother. 

Iniicaiions, 

The  principal  indication  in  this  deviation  is,  of  course,  to  get  hold  of  the 
^ead,  adjust  it,  bring  it  into  a  favourable  position  in  the  genital  canal,  and 
then  terminate  delivery.  But  this  indication  cannot  always  be  canied  oat, 
especially  when  the  head  is  beyond  reach ;  neither  is  it  always  necessaij 
that  it  should  be  followed  implicitly,  so  far  as  the  foal  is  concerned,  though 
in  the  case  of  the  calf  it  is  an  almost  absolute  requirementb  For  the  latter 
there  are  only  two  courses  open — adjustment  or  embryotomy. 

With  regard  to  adjustment,  it  is  generally  recommended  that  the  lower 
part  of  the  head  should  be  secured^  either  by  the  hand  or  a  cord  passed 
round  the  lower  jaw,  and  strong  traction  employed.  But  this  necesaaiily 
produces  twisting  of  the  neck,  which,  in  addition  to  rendering  redactum 
irery  difficult,  endangers  the  life  of  the  foetus. 

The  better  plan,  therefore,  appears  to  be  as  follows  :  Cord  the  presenting 
fore-feet ;  push  the  fostus  into  the  uterus,  so  as  to  clear  it  from  the  inlet; 
pushing  either  on  the  flexed  neck  or  chest,  and  not  directly  forwaid,  bat 
rather  obliquely  to  the  side  opposite  that  to  which  the  head  inclines,  so  as 
to  bring  this  round  to  the  inlet.  This  retropulsion,  Mandel  asserts,  has  often 
alone  brought  the  head  into  the  natural  position.  If  it  does  not,  then  the 
operation  must  be  continued.  If  the  fore-limbs  are  in  the  way  of  the  operator, 
they  may  also  be  pushed  back  into  the  uterus.  The  head  is  then  to  be 
Bought  for,  and  version  applied  to  it  in  such  a  way  as  to  bring  its  under 
surface  uppermost. 

Schaack  has  communicated  to  Saint-Cyr  his  method  of  effecting  this:  The 
extremity  of  the  jaws  is  employed  to  straighten  the  head,  not  by  levering 
the  chin  and  drawing  it  below  the  neck,  but  superiorlyy  alter  forcing  the 
•chin  and  lower  jaw  up  and  outwards — ^the  foetus  is  supposed  to  be  in  the  first 
position.  In  order  to  do  this,  as  soon  as  the  hand  reaches  the  muffle  the 
fingers  are  passed  into  the  submaxillary  space,  and  pressure  is  made  on  one  of 
the  branches  of  the  lower  jaw,  so  as  to  twist  the  head  outwards  and  upwards. 
When  this  is  done,  it  is  an  easy  matter  to  put  it  in  a  good  position  by  palling 
at  the  nose,  as  traction  then  acts  exactly  in  the  direction  of  the  atloido- 
occipital  and  other  joints  of  the  vertebrae ;  whereas,  if  practised  before  this 
manoeuvre,  traction  tends  to  twist  the  necl^  and  renders  reduction  much  more 
difficult. 

The  head  being  twisted  in  this  way,  it  has  now  to  be  extended  and  hrtmght 
into  the  inlet.  To  effect  this,  Bordonnat  gives  these  directions :  Place  the 
palm  of  the  hand  beneath  the  chin,  seize  each  side  of  the  lower  jaw  by  the 
Angers,  the  thumb  being  in  the  mouth  behind  the  incisors.  This  ensures  a  solid 
grip,  uid  the  head  is  brought  into  a  good  position  by  direct  traction  towards 
the  axis  of  the  pelvis,  this  traction  being  applied  in  jerks  rather  than  con- 
tinuously. The  hand  must  not  relax  its  hold  of  the  head,  when  at  the  inlet, 
until  it  has  been  corded,  as  it  readily  slips  back  again. 

If  the  hand  cannot  accomplish  this,  a  cord  should  be  placed  aionnd  the 
lower  jaw,  behind  the  incisor  teeth.  This,  however,  is  not  always  easy,  as 
only  too  frequently  the  fingers  are  paralysed  by  the  uterine  contnc- 
tionsL 
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The  ]pcrU<€fd  (Figs.  119, 120)  nay  be  usefully  employed  in  this  diiectioiiy 
•and  the  jaw  seemed.  But  sometimes,  and  generally  with  the  foal  (which 
has  no  incisor  teeth),  the  cord  slips  off  when  traction  is  applied ;  it  must 
then  he  given  up,  and  other  means  tried.  When,  however,  it  does  remain 
4ittached  to  the  jaw,  an  assistant  judiciously  pulling  at  it  will  greatly  aid  the 
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Tig.  119. 
'Stsatght  Fostb-Coso. 


Fig.  lao. 
Beitt  Fobtb-Cosd. 


Fig.  122.  ' 
Shobt  Blvkt  Cbotchbt. 


operator,  whose  hand  is  manipulating  the  accessible  parts  of  the  head.  In 
this  manipulation,  even  when  the  cord  will  not  remain  on  the  neck  of  the 
jaw,  much  benefit  will  be  derived  by  using  the  finger-hook  (Fig.  121),  which 
can  be  inserted  into  the  ear,  orbit,  or  angle  of  the  mouth  or  jaw. 

In  de&ult  of  the  cord  round  the  jaw,  recourse  may  be  had  to  the  short  blunt 
crotchet  (Fig.  122) — some  obstetrists  prefer  the  long  blunt  crotchet  (Fig.  123) 
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— ^which  can  be  fixed  in  the  angle  of  the  jaw  bdiind  the  chin,  in  the  cheek, 
orbit,  or  ear,  or  on  the  under-side  of  the  head — in  fiict,  wherever  the  opeistor 
may  deem  most  effectiTe — ^the  assistant  palling  at  the  cord  attached  to  it, 
according  to  the  directions  of  the  obstetrist^  who  guards  the  hook  iritii  lui 
hand,  or  assists  in  straightening  the  head  by  jadicious  manoonTres.  The 
ear,  or  other  convenient  part,  may  also  be  secured  by  the  seriated  foioeps 
(Fig.  124)y  and  traction  exercised  by  the  cord  passing  through  its  eye- 
lets. 

In  all  these  attempts  it  is  absolutely  necessary  that  the  foetus  be  kept  as 
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far  as  possible  from  the  inlet.  It  has  been  recommended  in  those  cases  in 
which  the  head,  lying  towards  the  flank,  cannot  be  reached,  that  the  fore- 
part of  the  mother  be  raised ;  that  the  abdomen  be  elevated  by  a  plank,  sheet, 
or  sack ;  that  the  flank  be  pressed  upon  externally  by  an  intelligent  as^stant; 
that  the  animal  be  placed  on  its  back ;  that  sharp  hooks  be  implanted  in  the 
neck,  occiput,  or  other  part  of  the  foetus,  etc  Schaack,  who  has  had  a  kige 
experience  in  such  cases,  and  appears  to  have  made  this  subject  a  special 
study,  points  out  that  all  these  devices  gain  the  proposed  e^d  with  diffiealtj, 
and  have  one  capital  defect — they  do  not  act  on  the  proper  part  With  regard 
to  traction,  he  says  that  it  is  neither  on  the  ears,  occiput,  nor  even  the  head, 
that  this  should  be  applied  in  such  cases,  but  on  the  point  where  the  neck  is 


Kg.  124. 
Nblson'b  Sbbbatsd  Forceps. 

bent.  It  is  necessary,  therefore,  to  introduce  the  hand  into  this  part,  and, 
by  repeated  tugs  or  jerks,  to  widen  the  bend ;  this  done  to  some  extent, 
the  hand  is  moved  to  another  point  nearer  the  head,  retropulsion  being  at 
the  same  time  practised.  By  acting  in  this  manner,  he  assures  Saint-Cjr 
that  he  has  always  succeeded  in  bringing  the  head  sufficiently  near  to  he 
able  to  manipulate  it. 

Delafoy  {BecueU  de  Med.  Veierinaire,  1832,  p.  313)  many  years  ago 
described  his  method,  which  consists  in  carrying  a  good  firm  cord,  aboat 
twelve  feet  long^  and  with  a  knot  at  the  end  to  hold  it  by,  by  the  hand  into 
the  uterus.  The  knot,  held  at  the  end  of  the  fingers,  is  passed  between  the 
neck  and  chest  of  the  footus ;  there  it  is  left  while  the  hand  seeks  for  it  at 
the  other  side  of  the  neck,  where  it  is  seized,  drawn  through,  and  canied 
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mthont  the  volva,  the  donble  of  the  neck  being  included  in  it.  Ilie  liand 
is  again  passed  into  the  nteroa,  and  tho  cord  is  pushed  as  near  the  head  as 
possible;  and  there  it  is  held,  while  an  assistant  twines  the  two  ends  until 
they  form  one  piece  closely  fixed  on  the  jieck — caie  being  taken  that  the 
memhranes  are  not  entangled  in  it,  or  cotyledons,  if  it  is  a  Cow.  The  band 
ia  then  placed  on  the  point  of  the  sternum  or  one  of  the  shoulders  of  the 
ibstos,  and  while  this  is  pushed  forward  into  the  nterus,  the  assistant  ia  told 
to  pull  steadily.  If  this  movement  is  well  managed,  the  head  of  the  fcetu» 
is  brot^ht  sofBciently  near  the  os  to  be  secured  and  adjusted.  Delafoy  states 
that  he  has  practised  this  procedure  a  great  number  of  timee,  and  always 
irith  saccess ;  and  others  have  been  equally  fortunate.  For  instance,  Lecoq 
gives  the  foUowing  testimony  of  his  experience  to  Sainb-Cyi :  "  During  my 
Bojonm  at  Solre^le-Ch&teau,  I  was  called  one  morning  to  a  Cow  which  had 
been  in  labour  since  the  previous  evening,  and  which 
had  passed  the  night  in  futile  efforts,  notwithstand- 
isg  the  more  than  probable  intervention  of  the  owner 
and  his  neighbours.  I  recognised  immediately  the  posi- 
tion of  the  head,  which  was  turned  towards  the  flank, 
and  so  &t  round  that  my  fingeis  could  not  seize  the 
Qose  vrith  EuBicient  firmness  to  bring  it  into  its  normal 
position.  I,  however,  soon  succeeded  in  doing  so  by 
a  very  simple  procedure.  I  passed  &om  above  to  be- 
iow,  in  the  concavity  formed  by  the  bend  of  the 
neck,  a  cord,  the  end  of  which,  passed  under  the 
neck,  was  drawn  oatwards,  and,  with  the  other  end, 
placed  in  the  bands  of  an  assistant  A  moderate 
effort  by  the  latter  drew  the  fietus  backwards,  and 
1  was  then  able,  with  the  greatest  ease,  to  Btraighten 
the  neck  l^  getting  hold  of  the  jaw.  Birth  took  place 
immediately." 

One  of  the  long  bent  poTte^wrds,  such  as  is  re- 
presented by  Fig.  120,  that  of  Binz  (Fig.  125),  or 
those  to  he  her^fter  descnbed,  might  he  most  use- 
fully employed  not  only  in  carrying  the  cord  or  sling 
roond  the  neck,  hut  also  in  polling  U  this  part. 

In  all  these  manoeuvres,  should  the  "  waters  "  have 
escaped  for  some  time,  and  the  genital  canal  and 
nUros  be  dry  and  hot,  frequent  injections  of  wannl  water  should  be  applieo 
to  them.  In  certain  cases,  when  the  head  is  adjusted,  or  eveii  to  aid  in 
its  adjustment,  Ifelson'a  blnnt  forceps  (Fig.  ,136)  will  be  fbnnd  of  great 
serrice  in  seizing  the  nasal  septum, 

Wth  T^ard  to  emhryoiomy,  though  instances  are  recorded  in  which /ffr«i 
fdradion  in  the  Cow  has  been  successful,*  yet  it  should  never  be  resorted 
to  by  the  bnmaue  practitioner  (and  we  earnestly  hope  veterinary  obatetrists 
ore,  above  aU  things,  humane).  The  great  l^gth  and  essentially  hour 
stractnre  of  the  Cow's  pelvis,  and  the  luge  volume  and  shape  of  the  calf's 
bead,  prove  such  an  ohstaclo  to  forced  extraction  in  this  lateral  deviation, 

I      *  FnoEk  {Of.  eit.,  p.  373)  giTsa  u>  itiituica  in  vbleh  two  empirio  ■tiempM  to  dslirer  ■ 

I    Cov  UmI  uald  not  mire,     niejmiatook  thi*  denittjoo  r»rabreecb  praMnCation,  u  tliaj  could 

not  End  the  hew].  »nd  Ihey  Ihought  tha  jforo-f^t  in  (to  win*  irere  hind  onofc     Thej  cobm- 

lUmtlrl  other  meui  fuline.  set  ibout  extracting  tbe  calf  per  farce,  and  eight  mea  pulled  at 

i    the  conli  attached  to  the  feet ;  the  7oung  crealure  vaa  remoTcd,  but  it  VB«  dead.     Ihe  Coir 

wu  Enable  to  g«t  up  for  eight  di^a,  bat  eventuallj  TOcorered. 
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tbflt,  if  persisted  in,  it  will  not  only  cause  the  death  of  the  young  czoitare 
in  all  probability,  but  also  that  of  the  mother,  unless  the  fcetus  is  nniuiudly 
small  and  the  pelvis  of  the  Cow  very  wide.  In  fiict,  those  who  hsTO  at- 
tempted it  testify  to  its  barbarity  and  &tality. 

With  the  Mare,  the  case  is  somewhat  different  When  the  head  of  the 
foal  is  deeply  buried  towards  its  flank  or  croup,  reduction  is  most  difficolt, 
and  requires  long  and  laborious  manipulations,  which  so  irritate  the  oiguB 
and  exhaust  the  strength  of  the  mother,  that  it  not  unfrequentij  dies 
from  their  effects. 

In  most  cases,  too,  the  obstetrist  is  called  in  when  the  foal  is  dead,  bo 
that  there  is  no  necessity  for  scruples  with  regard  to  it.  On  the  other  hand, 
as  we  have  previously  said,  the  long,  thin,  and  flexible  neck,  and  nanow 
and  tapering  head,  readily  allows  the  latter  to  become  imbedded  in  tiieflaok, 
and  thus  to  offer  much  less  resistance  than  with  the  calf;  while  the  wider 
pelvis  of  the  Mare  offers  further  facilities.  Numerous  instancflfl  aie  given, 
in  which  forcible  extraction  of  the  foal  with  the  head  so  deviated,  has  been 
attended  with  complete  success — Darreau  had  eight  out  of  ten  cases— and 
without  much  suffering  on  the  part  of  the  Mare.     Indeed,  so  successM  and 
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prompt  is  it,  that  Donnarieix,  who  has  devoted  much  attention  to  this  pro- 
cedure, says  it  should,  as  a  rule,  be  adopted  in  these  cases,  as  it  is  not  pos- 
sible to  restore  the  head  to  its  normal  position ;  delivery  by  vigorous  traction 
is,  if  not  easy,  at  least  most  frequently  followed  by  success. 

Donnarieix  operates  as  follows :  The  Mare  is  thrown  dowH  near  thestabk 
door,  the  thighs  propped  against  the  threshold,  and  a  breeching  and  side- 
line, fixed  to  the  wall  or  held  by  assistants,  may  be  employed  to  keep  the 
animal  in  position.     Each  fore-lunb  of  the  foetus  is  corded  at  the  pastens, 
the  cords  being  confided  to  assistants,  the  number  of  which  will  vary  accord- 
ing to  the  amoimt  of  resistance-— four  at  least  are  necessary,  and  sometimes 
six  or  eight.    On  the  word  being  given,  these  men  pull  slowly,  steadily  aod 
gradually,  without  jerking,  but  strongly,  and  equally  on  both  cords.    The 
foal  enters  the  inlet,  but  it  often  happens  that,  at  a  given  moment,  it  stops 
there,  owing  to  the  uterus  forming  a  double  or  ring  at  this  part  and  opposing 
progression.    Traction  must  then  cease,  but  the  foetus  is  to  be  held  fimly  in 
the  position  to  which  it  has  been  advanced ;  the  hand  is  to  be  introdaoed 
between  the  latter  and  the  uterus — the  back  of  the  hand  to  the  foetus,  palm 
to  the  mucous  membrane — the  fold  sought  for,  and  dispersed  by  raising  die 
back  of  the  hand.     Then  the  tractions  are  to  be  renewed,  and  in  the  couise 
of  fifteen,  ten,  or  even  fewer  minutes,  the  foal  is  extracted.    It  is  wdl  io 
empty  the  rectum  before  commencing  extraction. 
When  practised  with  care  and  discretion,  this  forced  removal  of  the  foal  may 
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certainly  be  commended ;  bat  we  should  prefer,  when  ciicomstances  will  per- 
xnityto  give  a  trial  to  the  methods  already  enumerabed;  seeing  that  this  pro- 
cedure is  not  always  snccessfol,  and  maybe  followed  by  untoward  consequences. 
Eberhard,  for  instance  (Gurlt  and  Hertwig's  Magazin,  1851,  p.  269),  gives  a 
case  in  which  forced  extraction  was  attempted  in  a  Mare,  and  was  followed 
by  rapture  of  the  ajxlominal  muscles,  through  the  powerful  traction  re- 
sorted to. 

With  regard  to  embryotomy,  this  must  be  looked  upon  as  preferable  to  forced 
extraction — even  in  the  Maxe,  but  particularly  in  the  Cow  ;  nevertheless,  it 
must  always  be  considered  as  an  extreme  measure.  The  operation  will  be 
described  hereafter,  but  we  may  note  in  this  place  that  the  head  or  the  pre- 
senting limbs,  or  even  both,  may  be  removed.  Decollation  is,  however,  a 
most  difficult  business  when  the  head  cannot  be  reached ;  if  it  is  acces- 
sible the  operation  can  scarcely  be  necessary.  The  limbs  should  be  re- 
moved sabcutaneously,  the  most  advanced  being  first  excised,  and  with  the 
shoulder  if  possible.  Not  unfrequently  removal  of  one  limb  will  be  suffi- 
dent  to  allow  the  foetus  to  be  adjusted— especially  in  the  Mare ;  or  it  may 
permit  forced  extraction,  without  adjustment,  to  be  easily  accomplished. 
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With  the  calf^  both  limbs  have  usually  to  be  removed.  Li  this  operation, 
the  long  sharj)  crotchet  (Fig.  127)  will  be  of  service. 

The  parturient  animal  in  which  tlus  head-deviation  of  the  foetus  occurs, 
has  sometimes  a  very  pendulous  abdomen,  and  manipulation  is  greatly  re- 
tarded by  this  conformation.  Placing  it  on  its  back  will  generally  give 
greater  &cilitie8  for  obstetrical  operations  of  this  kind. 

Lateral  deviation  of  the  head  is  usually  encountered  when  the  foetus  is  in 
the  first,  or  vertebronsacral,  position.  It  may  nevertheless  be  met  with, 
though  rarely,  in  the  vertebro-pubic  position,  or  in  the  right  or  left  vertebro- 
ilial  position,  which  is  still  more  rare. 

These  positions,  however,  do  not  modify  the  indications  for  extraction  to 
any  considerable  extent,  except  that  in  the  last,  after  correcting  the  deviation 
of  the  head,  rotation  should  be  practised,  and  the  foetus  placed  in  the  vertebro- 
sacral position,  if  possible,  before  delivery  is  attempted*  When  the  head 
is  doubled  beneath  the  body  of  the  foetus  in  these  lateral  positions,  in  order 
to  reach  it,  it  will  be  found  most  advantageous  to  throw  the  mother  down 
on  the  side  that  will  ensure  the  head  of  the  young  creature  being  uppermost. 
Version  may  be  advisable  in  some  of  these  positions. 

This  lateral  deviation  of  the  head  is  liable  to  be  complicated  by  misdirec- 
tion of  one  or  both  of  the  fore-limbs,  which  may  be  fiteed  at  the  knee, 
entirely  retained,  or  crossed  on  the  sternum.  Such  a  complication  of  course 
greatly  adds  to  the  gravity  of  the  case,  and  renders  it  much  more  formid- 
able. 

Here  it  will  be  necessary  to  adjust  the  limbs  before  interfering  with  the 
head;  though  the  latter,  if  it  can  be  reached,  and  there  is  any  benefit  to  be 
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derived  from  doing  so,  should  be  secured  bj  either  a  head-ooUar,  or  a  ooid 
round  the  neck^'or  jaw.  The  feet  should  always  be  secured  by  coids,  so  thai 
if  it  is  requisite  to  push  them  into  the  uterus,  they  may  readily  be  withdnim 
again. 

Jones  ( Veterinarian,  vol.  xxi^ ,  p.  20),  acting  on  a  sagcertion  thrown  ont  in  the  ooone 
of  a  lecture  by  Profeesor  Vamell,  divided  the  aacro-iscmatic  Kgament  of  a  Cow  whoae 
fcetna  was  in  this  position  and  could  not  be  delivered.  The  calf  was  dead,  its  fore- 
legs protruding,  and  tiie  head  turned  back  towards  the  flank.  The  ear  or  oibit  ooald 
not  be  reached,  but  with  great  difficulty  the  neck  and  fore-limbs  were  corded,  ud 
several  persons  pulled  at  the  cords ;  however,  from  "  the  size  and  unnatural  preaenU* 
tion  of  the  fcetus,  coupled  with  the  narrowness  of  the  pelvic  outlet,"  it  could  not  be 
extracted.  A  trocar  (for  lack  of  a  better  instrument)  was  introduced  between  the 
ischio-rectal  fascia  and  t^e  sacro-ischiatic  Usament  to  form  an  opening,  into  whidL  a 
probe-jMinted  bistoury  was  inserted  ;  with  the  other  hand  on  the  outside,  the  ligament 
was  quite  divided — which  was  ascertained  by  feeling  the  point  of  the  bostouz^  nnder 
the  skin.  Very  Uttle  haemorrhage  supervened,  and  the  calf  was  removed  with  bat 
little  difficulty,  from  the  artificial  opening  thus  made.  A  diffusible  stimulant,  foDoved 
by  a  laxative  draught,  was  all  the  after-treatment  adopted.  The  small  orifice  "m 
cicatrised  over  on  or  about  the  third  day,"  and  the  Cow  quickly  recovered. 

This  operation  has  ^ot,  so  far  as  I  am  aware,  been  repeated. 

With  the  smaller  animals — such  as  the  Sheep  and  Goat — this  deviation 
must  be  remedied  by  forced  extraction  or  the  short  blunt  hook  or  finger-hook, 
the  foro-limbs  of  the  foetus  being  manipulated  so  as  to  push  away  the  unen- 
cumbered shoulder  into  the  uterus,  and  bring  forward  that  round  which  the 
neck  bends.  The  smallness  of  the  genital  passages  in  these  creatures  is  an 
obstacle  to  manipulation,  but  an  intelligent  boy  with  a  small  hand  may  be  of 
much  service  when  acting  under  the  direction  of  the  obstetrist 

With  the  Bitch  and  Sow  these  deviations  are  extremely  rare.  When  they 
do  occur  it  will  be  found  that  forceps  will  generally  effect  forced  extnction; 
or  a  piece  of  strong  catgut  or  brass  or  copper  wire  may  be  passed  round  the 
bend  of  the  neck.  Traction  on  this  will  either  remove  the  foetus,  or  by  cat- 
ting through  the  neck  permit  it  to  be  extracted  by  the  forceps  heieafter  to  be 
described.  Placing  the  Bitch  in  a  warm  bath  for  a  few  minutes,  and  then 
laying  it  on  the  side  opposite  to  that  to  which  the  head  of  the  puppy  is  in- 
clined, will  be  found  advantageous. 

Deviation  Upward  and  Backwabd. 

The  deviation  of  the  head  more  or  less  upward  and  backward — the  inferior 
borders  of  the  lower  jaw  being  vertical  or  turned  up  towards  the  mateznal 
sacrum — appears  to  be  an  extremely  rare  complication,  and  is  chiefly  met  with 
in  the  Mare,  in  which  it  has  led  to  rupture  of  the  uterus  and  rectum,  and  de- 
livery by  the  latter. 

The  cause  is  probably  the  same  as  in  the  other  deviations  of  this  legion. 

On  exploration,  in  the  vertebronsacral  position,  the  for&-limbs  may  be  found 
more  or  less  advanced  in  the  vagina,  and  beyond  them,  at  the  inlet,  the  hand 
meets  the  chest  with  its  sternum,  and  above  it  the  front  part  of  the  neck 
with  the  trachea  leading  towards  to  the  head,  which  may  be  flexed  more  or 
less  back  on  the  withers  or  loins  (Fig.  128),  or  inclined  to  one  or  other  side 
of  the  foetus^  the  lower  jaw  always  facing  the  lumbo-sacral  region  of  the 
mother,  or  twisted  slightly  round  (Fig.  129). 

Indications. 
Betropulsion  is  the  first  indication,  and  this  alone  will  often  bring  the  head 
into  its  normal  position  ;  it  should  be  practised  on  the  sternum.    Should  the 
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bead  not  drop  down  to  tite  pelvic  islet,  then  etiU  contmaing  the  letropolaion, 
tbe  band  may  be  introduced,  tha  lower  jaw  seized  and  brought  towtu^is  the 
0^  by  canying  it  downwards  and  a  little  to  one  side  if  necessary,  by  a  slightly 
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screwing  motion.    A  coid  on  the  lower  jaw,  or  around  the  head,  may  be 
Qsefiil  if^it  can  be  applied.    SuefF  racommends  compreesion  in  the  rectum, 


Fig.  139 
AmuoK.PuuirrAiiaB :  Dmnrsoir  o>  tbi 


HlAD  UrWlBIM  IXB  IilTSKUlT. 


previoufily  emptied,  by  the  hand  of  an  assistant,  while  the  operator  manipu- 
lates in  tlie  uterus.     If  the  animal  ia  lying,  it  must  be  made  to  stand. 
Kntbryotomy  is  lanly  necessary. 
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In  the  smaller  animals — at  least  in  the  Bitch— delivety  has  heen  effected^ 
"without  redaction  of  the  deviation. 

1.  Charant  {RecueU  de  Mid.  ViUrinaire,  1851,  p.  895)  attended  a  Man  in  libanr. 
With  some  difficulty  he  was  able  to  pass  hu  hand  into  the  nteroB,  and  then  found  tint 
the  foal  had  its  head  and  neck  reyened  on  the  back,  the  throat  presaing  itronriy 
against  the  upper  part  of  the  m&ternal  pelyis  and  a  little  to  one  side.  There  was  auo 
inversion  of  the  bladder,  with  hernia  of  the  intestines  into  it.  The  head  and  neck  woe 
adjusted  with  difficulty,  and  the  foal  extracted,  but  the  Mare  died  from  the  above  in- 
juries. 

2.  Donnarieix  describes  a  case  of  this  deviation  in  the  Cow,  the  head  of  the  cilf^ 
which  was  dead — being  reversed  on  the  back.  Much  time  and  patienoe  were  required 
to  adjust  the  misplacement  and  extract  the  calf.    The  Cow  did  welL 

3.  Grad  {BrUJUche  MiUheUung,  Franck,  Op,  cU.,  p.  384)  met  a  case  of  this  kind  for 
the  first  time.  It  occurred  in  a  Mare ;  the  bead  and  neck  of  the  foal  were  thrown  oo 
the  back,  and  only  the  sternum  presented  at  the  inlet.  Three  shepherds  had  been 
endeavouring  to  puU  away  the  young  creature,  which  was  dead.  The  fore-limbewoo 
in  the  vagina,  and  as  it  was  decided  not  to  eidiaust  the  Mare  by  adjusting  tiie  head 
and  neck,  these  legs  were  removed  subcutaneously ;  then  the  head  was  sou^t  for. 
The  hand,  pushed  as  far  into  the  uterus  as  possible,  enoountered  first  the  oemeal  ver^ 
tebrta,  then  the  right  ear  was  at  last  reached  and  secured. 

Ifr  was  now  discovered  that  the  head  lav  a  little  to  the  right  nde  of  the  cnmp^  the 
lower  jaw  being  downwards.  The  task  of  reduction  was  a  most  difficult  one,  the  aim 
being  too  short ;  but  at  length  the  head  was  brouj;ht  as  low  as  the  Moulder.  The 
neck  was  not  contracted,  ana  a  hook  being  inserted  mto  the  orbit,  the  head  was  cairied 
into  the  pelvis,  and  delivery  was  then  soon  completed. 

4.  Saint-Cyr  {Op.  eU,,  p.  472)  reports  the  case  of  a  Bitch  which  was  forwarded  to 
the  clinic  of  the  Lyons  Veterinary  School,  having  brou^t  forth  several  puppies  the 
previous  evening,  and  continuing  to  strain.  An  exploration  discovered  a  Kstas  firmly 
engaged  ^in  the  pelvic  canal ;  two  limbs  could  be  distinctlv  fdt,  and  beyond  them 
a  rounded  surface  which  was  at  first  supposed  to  be  the  croup ;  the  case  was 
therefore  suspected  to  be  a  breech  presentation.  The  two  limbs  were  sdsed  and 
drawn  outside  the  vulva,  when  they  were  recognised  as  fore-legs.  The  head  could 
not  be  discovered ;  so  traction  was  continued,  thoush  with  every  precaution,  and  at 
last  the  foetus  was  brought  away.  It  was  dead,  ana  the  head  was  Dent  back  on  the 
loins,  in  which  it  had  imuie  a  considerable  depression  (Fig.  129).  The  Bitch  did  not 
suffer  much,  and  soon  was  quite  well. 

SECTION  m.— DY8T0KIA  DUE  TO  MI8DIBECTI0N  OP  THE  HnTD-LIMBS  VS 

fTHE  ANTEBIOB  PBESElirrATION. 

Sometiines  in  the  anterior  piesentationy  when  the  head  and  foie-limbB  are 
nonnal  and  in  a  good  position,  an  obstacle  to  birth  is  met  with  in  a  wrong 
direction  of  the  posterior  parts  of  the  young  creature's  body,  and  espedallj 
the  limbs. 

The  anterior  parte  may  be  engaged  in  the  pelvis,  and  yet  can  advance  no 
&rther,  owing  to  the  hind-legs  advancing  at  the  same  time  with  them  into 
the  canal,  or,  being  widely  abducted,  the  stifles  come  against  the  brim  of  the 
inlet  on  each  side  and  prevent  further  progress. 

This  cause  of  dystokia  we  will  now  consider,  commencing  with  the  latter 
deviation. 

Extreme  Abduction  of  the  Hind-limbs. 

In  this  deviation  birth  appears  to  be  proceeding  favourably,  the  fore-Hmhs, 
head,  and  body  being  nomuJ  and  in  the  natural  position,  and  weU  throng 
the  genital  canal — ^theso  parte  being  even  more  or  less  outside  the  vulva, 
when,  just  as  parturition  is  supposed  to  be  completed,  a  check  occurs ;  and  the 
redoubled  strainings  of  the  mother,  and  even  powerful  traction  on  the  foetus, 
axe  unavailing  in  bringing  it  beyond  a  certein  point 

This  cause  of  d jstoMa  appears  to  be  noticed  only  in  the  foal,  the  long  limba 
of  which  undoubtedly  &vour  the  occurrence  of  the  deviation. 
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It  may  be  discoyeied  by  passing  the  hand  between  the  foDtns  and  the  genital 
pasn^e — ^between  the  fore-limbs  and  underneath  the  belly  of  the  yonng 
cieataie ;  when  it  reaches  the  pelvic  inlet,  the  thighs  of  the  fodtus  are  found 
to  be  widely  separated — ^the  stifles  turned  outwards,  so  that  the  outer  aspect 
of  the  thighs  is  nearly  horizontal  on  the  floor  of  the  uterus,  and  these  joints 
are  pressing  against  the  ascending  branches  of  the  iliunx  or  the  anterior  maigin^ 
of  ^e  pubis. 

Indications. 

The  indications  for  extraction  are  the  adjustment  of  the  hind-limba  This 
adjustment  is  all  the  more  difficult  as  the  foetus  is  well  advanced  in  the  pelvis, 
and  energetic  traction  has  been  much  employed.  Betropulsion  must  be- 
resorted  to,  the  hind-quarters  of  the  foetus  being  pushed  as  far  from  the  inlet 
as  possible,  so  that  the  abducted  limbs  may  be  adducted ;  but  retropulsion  iff 
not  unfrequently  very  difficult,  if  not  altogether  impossible  in  some  cases. 
Under  these  circumstances,  a  slight  rotation  of  the  foetus  on  its  axis,  so  as  to 
change  its  relations  with  the  inlet,  and  allow  the  stifles  to  enter  the  pelvic 
canal,  has  been  recommended  and  practised  with  success. 

Heu,quoted  by  Saint-Cyr,  gives  thefoUowing  directions  for  this  manoeuvre : 
A  double  cord  is  passed  round  the  loins  of  the  young  creature,  as  near  the 
Yulva  as  possible,  the  two  ends  being  tied  and  a  stick  passed  through  them. 
Two  turns  of  the  stick  being  made  to  tighten  the  cord  flrmly  round  the  belly, 
the  firont  part  of  the  foetus  is  lifted  to  the  level  of  the  vulva ;  then  the  body^ 
as  well  as  the  lever — the  stick — is  rotated  from  right  to  left ;  after  a  little 
manipulation,  the  resistance  is  overcome.  Heu  has  by  this  means  been  able 
to  extract  a  living  calf. 

Should  this  operation  fail,  embryotomy  is  the  last  resource.  This  may 
pediaps  be  best  effected  by  removing  the  sternum  of  the  foetus  and  the  thoracio 
oigans,  so  that  the  walls  of  the  chest  will  readily  fall  together ;  the  hand  and 
ami  can  then  be  passed  between  the  foetus  and  the  pelvis  until  the  hind- 
limbs  are  reached  3  these  are  seized  by  the  upper  and  front  part,  and  adducted 
one  after  the  other.  When  this  reconunendation  cannot  be  carried  into 
practice,  the  trunk  of  the  foetus  should  be  divided  (see  '^  Embryotomy*'),  the 
hind-quarters  pushed  into  the  uterus,  and  version  effected,  when  delivery  can 
be  accomplished  in  the  posterior  presentation.  In  order  to  prevent  injury  to 
the  uterus  or  genital  passages,  as  much  of  the  skin  as  possible  should  be  left 
to  oover  the  (£vided  end  of  the  spine. 

This  prooedare,  however,  18  not  always  BUCcessfaL  Peach  (Saint-Cyr,  Op.  ciLp. 
p.  475)  was  called  at  a  very  late  period  to  attend  a  Cow  which,  during  protracted 
partorition,  had  been  snbjected  to  very  severe  handling,  violent  attemptsnaving  been 
made  to  extract  the  fcetns ;  this  was  consequently  so  firmly  wedged  by  the  haunches' 
and  croup  in  tJle  maternal  ]pelvis,  that  Peuch  could  not  pass  his  hand  between  the 
young  creature  and  the  uterme  walls.  Finding  delivery  impossible  without  embryo- 
tomy, he  divided  the  foetus  at  the  loins  and  tried  to  push  the  posterior  part  into  tiie^ 
nteruB,  but  unsuccessfully.  Extraction  was  impossible,  and  the  Cow  was  killed  by  the 
batcher  for  food. 

Devution  of  the  Hnn>-LitfBs  in  the  Pelvis,  the  Anterior  Part  of 

THE  Body  Presenting. 

This  malpresentatiouy  known  to  the  German  veterinary  obstetrists  as  the 
"vertical-abdominal"  or  ''dog-sitting  position"  {Bauch-VeriikdUage^  Hunde- 
Sitzige  Lage),  is  not  at  all  uncommon,  and  is  one  of  the  most  formidable,. 
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perhaps,  wbich  can  be  anoounteiecL  Fint  described  by  Cann  m  1337 
(RecutUdeMid.  VSUrinaire,  1837,p.  444),it;haabeeDalladedUib7anDmbei 
of  retorinary  aaigeons,  and  it  has  abo  been  mentioned  in  eveiy  woA  on  vete- 
rinaiy  obstetrics  pubUabed  on  the  Continent 

Since  that  time  it  has  been  met  with  in  the  Mare,  as  veil  a^  the  Cow, 
and  conaists  essentially  in  the  advance  of  the  hind-limbe  of  the  fcetos  in  the 
pelvic  canal,  at  the  same  time  as  the  anterior  part  of  the  body,  the  podlion  of 
the  yoong  creatuie  being  conseqaently  more  or  less  vertical  and  the  Wj 
bent  at  the  loina. 

Aa  in  the  preceding  deviation,  nothing  is  at  fiist  known  of  the  existenacf 
the  displacement.  Parturition  commences  and  appears  to  be  going  on  fnorn- 
ably ;  the  foetus,  in  the  vertebro-sacral  position,  arrives  at  the  inlet,  the  bead 
and  fore-limbs  in  advance  as  in  normtd  birth.  Piogreesive  expnlaion  mj 
continue  until  the  head  of  the  young  animal  is  beyond  the  inlet,  u^ 
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aa  &i  as,  or  even  external  to,  the  volva^-eometimes  the  bead,  fon-UnlB, 
neck,  and  half  of  the  cheat  bunging  outside  the  vagina.  Bat  tajthB 
progress  is  checked,  and  neithei  the  most  eneigetic  straining  on  the  put<j 
the  animal,  nor  the  moat  violent  tractirm  by  those  persons  who  may  be  vith 
it,  can  advance  the  fcetua  beyond  tbia  point. 

The  obetotriat  baa  great  difficulty  in  ascertaining  the  cause  of  delay  in  hiith : 
the  difficulty  varying,  and  depending  upon  the  volume  of  the  fcettu,  vA 
whether  its  body  more  or  less  completely  fills  the  pelvic  canaL  Ihe  bu)i 
can  generally  only  be  introduced  after  much  trouble  and  tact  into  tiie  paaB^^ 
and  having  got  to  a  certain  distance  it  encounters  either  under  the  bod;  et 
head  (Fig.  131),  to  one  aide  of  the  neck  or  head,  or  even  projecting  opw^ 
above  the  head  (Fig.  130),  first  one,  then  a  second  foot  or  limb,  which  in 
recogniaed  by  a  careful  examination  to  be  those  of  the  binder  part  of  th« 
body.  Sometimes  the  feet  and  metatarsal  bones  have  alone  entered  th« 
pelvis,  the  other  porta  of  the  limbs  being  in  the  uterus  (Fig.  131);  ia 
other  cases  the  bocks  may  be  in  the  inlet,  or  even  well  throngh  the  paasg9~ 
depending  upon  the  size  of  the  fcetns  and  the  capacity  of  the  maternal  pelvis; 
more  rarely  the  stifles  luve  cleared  the  inlet,  and  the  hind-feet  are  amTtd 
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«t  the  Tnlva.  The  more  advanced  the  hind-limba  ue,  bo  the  more  is  the 
body  of  the  fcQtns  bent  on  itael^  and  the  greater  is  its  resemblance  to  a  dog  in 
a  Bitting  posture.  It  is  needless  to  state  that  the  foetos  cannot  be  extracted 
in  this  nuJposition,  no  matter  what  amount  of  force  may  be  exercised ;  and 
that  violent  measures  are  certun  to  lead  to  serious  injury  to  the  mother.  The 
greatest  care  ia  therefore  necessaiy,  in  order  to  ascertain  the  exact  state  of 
a&iis  ;  indeed,  in  alt  cases  of  dystokia  it  cannot  be  too  often  impressed  on 
the  mind  of  the  young  practitioner,  that  a  careful  examinatioa  is  absolutely 
essential  before  attempting  extraction. 

In  this  pardcular  form  of  dystokia,  the  life  of  the  mother  may  be  preserved 
by  timely  and  rational  intervention ;  vhile  violent  and  irrational  interference, 
even  at  the  earliest  period,  will  undoubtedly  be  followed  by  serions,  if  not 
£ital,  consequences. 

With  regard  to  preserving  the  foatus,  the  prognosis  must  generally  be  un- 
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fevourable.  The  foal  is,  in  every  case  perhaps,  certain  to  perish  at  an  early 
period  ;  and  though  the  calf  is  more  tenacious  of  life,  and  may  continue  to 
exist  for  some  time,  yet  in  the  majority  of  cases  it  auccnmbs,  or  it  has  to  be 
sacrificed  to  save  the  mother. 

Inikaiions. 
In  nearly  every  case  the  preservation  of  the  mother  is  the  first  object  to  be 
attained,  Ihe  life  of  the  fcetos — if  it  be  yet  alive  when  the  veterinary  surgeon 
is  called  in — being  quite  a  secondary  consideration ;  though  it  most  be 
admitted  that  if  he  is  present  when  it  is  still  vigoroua  and  not  much  engaged 
in  the  pelvic  cavity,  there  is  no  reason  why  it  E^uld  not  be  extracted  alive. 
The  indication  is,  of  coarse,  to  rectify  the  deviation  of  the  hind-limbs ;  and  if 
the  foetus  is  not  too  far  advanced  in  the  genital  canal,  this  may  be  accom* 
pliehed  by  pushing  it,  if  need  be,  towards  the  utenu^  and  introducing  the 
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hand  between  it  and  the  wall  of  the  vagina  (often  a  most  difficult  matter),  to 
carry  the  hind-feet  back — one  after  another — into  the  uterine  caTity,  either 
by  the  hand  or  the  aid  of  the  repeller ;  then  the  head  and  fore-limbs  bein^ 
in  a  good  position,  birth  can  readily  be  effected.  In  this  manner  Catstea 
Harms  has  extracted  a  foaL  And  when  the  front  part  of  the  fostas  has  not 
advanced  into  the  pelvis,  and  the  deviation  ha8]been  ascertained  in  good  time^ 
the  anterior  presentation  has  sometimes  been  successfdily  converted  into  a 
posterior  one,  so  that  birth  could  take  place. 

But  such  cases  are  rarely  met  with  in  practice ;  and,  as  a  rule,  the  rete- 
rinary  obstetrist  finds  that  parturition  has  made  much  progress,  thefodtns  boDg 
fixed  in  the  genital  canal  and  occupying  its  entire  diameter,  and  its  hind- 
limbs  well  forward  under  the  body,  each  labour-pain  wedging  it  more  firmlj; 
and  the  case  is  perhaps  complicated  and  aggravated  by  the  indiscreet  nini- 
pulations  of  amateurs  and  busybodies.    In  such  circumstances,  it  is  needless 
attempting  to  push  the  foetus  towards  the  uterus,  neither  can  the  hind-Iimbs^ 
be  thrust  into  the  uterine  cavity;  as  no  sooner  are  they  carried  firom  under  Uie 
body  for  ever  so  short  a  distance,  than  a  succeeding  pain  brings  them  into 
their  former  position.     Indeed,  it  is  sometimes  most  difficult  to  reach  the 
hind-limbs  to  apply  cords  to  them,  and  so  by  straightening  to  bring  thea 
parallel  to  the  body.    In  a  case  of  this  description  in  the  Maie,  Obich 
(Wochenschrift  fur  Thierheilkunde  und  Fiehsmchi)  succeeded  in  extracting  the 
foal  by  cording  the  hind-feet  (which  were  under  the  body),  and  palling  at 
them  as  well  as  the  head  and  fore-feet.    Donnarieix  recommends  polling  the 
posterior  limbs  forward  beneath  the  body,  the  contents  of  the  abdomen  and 
chest  having  been  previously  removed  to  facilitate  the  operation ;  then  coiding 
the-hind-pastems,  to  draw  first  one,  then  the  other,  towards  the  vulva.  He  ad- 
mits, however,  that  this  is  difficult,  and  one  of  his  cases  treated  in  this  waj 
occupied'  him  for  four  hours ;  he  was  even  compelled  to  excise  one  of  the 
limbs  at  the  hock,  before  he  could  straighten  it.    The  Mare,  however,  lived. 
Canu  {Op.  cii.),  in  1837,  gives  another  method  in  which  embryotomy  may 
be  carried  out.  .  The  illustrative  case  was  that  of  a  Mare,  the  foal — ^whicJi' 
was  dead — being  bom  as  far  as  the  half  of  the  chest.  As  it  was  not  poeaihle 
to  push  it  back,  the  body  of  the  young  creature  was  divided  as  near  the  hind- 
quarters as  possible,  by  making  an  incision  from  the  sternum  to  the  spine, 
behind  the  last  rib  on  each  side ;  then  the  abdomen  was  emptied  of  iti  con- 
tents, and  the  spine  cut  through  between  the  last  dorsal  and  first  lombar 
vertebra,  the  amputation  being  facilitated  by  an  assistant  holding  the  lips  of 
the  vulva  as  &x  apart  as  possible.    The  Mare,  which  was  very  exhausted,  did 
not  offer  much  opposition  when  the  croup  was  pushed  into  the  ntena, 
and  the  hind-limbs  being  corded,  version  was  very  easy,  and  the  opeiation 
soon  finished.    The  Mare  was  at  work  within  twenty  days  afterwards. 

Canu's  method  of  extraction  has  often  been  practised,  both  in  the  Hue 
and  Cow,  by  subsequent  veterinary  surgeons ;  and  it  has  been  proved  to  \» 
both  rational  and  successful — so  far  as  Uie  mother  is  concerned.  In  practising 
it,  the  following  directions  have  been  given  by  Saint-Cyr,  and  their  obserranfie 
is  important : 

1.  Find  the  hind*limbs  and  secure  them  by  cords  around  the  pasterns ; 
2.  Cord  the  head  and  fore-limbs,  and  pull  these  out  as  &r  as  possible  heyond 
the  vulva ;  3.  Bemove  the  abdominal  viscera,  and  divide  the  spine  as  near 
the  lumbar  region  as  possible,  taking  the  precaution  to  leave  a  good  piece  of 
skin  attached  to  the  loins,  so  as  to  cover  the  exposed  bones  and  prevent  the 
maternal  oigans  being  injured  during  the  subsequent  steps  in  extraction; 
4.  Obtain  a  solid  bearing  on  the  divided  spines  either  with  the  hand  or  the 
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Tepeller,  and  push  steadily  and  firmly  against  it,  so  as  to  direct  it  into  the 
uterus,  when  the  cords  on  the  hind-pasterns  being  pulled  by  assistants, 
guided  by  the  hand  of  the  operator  the  remains  of  the  fostus  can  be  removed. 
This  part  of  the  operation  is  the  most  difficult  and  flEitiguing  for  the  obstetiist, 
as  wcdl  as  the  most  dangerous  for  the  mother,  and  requires  both  strength  and 
dexterity  to  push  back  the  loins  and  pelvis  of  the  foetus  while  advancing  the 
hind-limbs,  tiiighs,  and  croup  towards  the  outlet ;  5.  Nothing  now  has  to  be 
done  but  to  exercise  moderate  traction,  and  tenmnate,  in  the  lumbo-pubic 
position  of  the  posterior  presentation,  a  birth  commenced  in  the  vertebro- 
sacral position  of  the  anterior  presentation. 

Dietrich  recommends  eventeration  of  the  foetus,  removal  of  one  of  the  hind> 
limbs,  and  the  adjustment  of  the  hinder  parts  through  the  abdominal  opening; 
if  this  cannot  be  effected,  then  these  parts  are  to  be  drawn  into  the  vacant 
cavity  of  the  abdomen. 

TVlien  only  one  hind-leg  is  in  the  pelvis,  retropulsion  of  the  body  may  be 
tried,  the  fore-1^  and  head  being  corded,  and  the  misplaced  hind-limb  finally 
extended  backwards  in  the  uterus.  If  this  cannot  be  accomplished,  the  hind- 
leg  must  be  drawn  forward  and  amputated  at  the  hock  or  beyond,  and  the 
thigh  then  carefully  pushed  towards  the  uterus. 

Semoval  of  the  abdominal  viscera  fiivours  these  manoeuvres. 

1.  Cartwright  describes  the  case  of  a  Cow  which  showed  signs  of  calving,  and  soon 
after  the  fore-feet  appeared,  and  subsequently  the  head.  A  variety  of  assistance  had 
4>€»en  called  in  previous  to  his  arrival,  but  the  calf  could  not  be  advanced  farther  than 
the  loins.  He  found  the  Cow  in  a  veiy  exhausted  state,  with  one  half  of  the  foetus 
hanging  out.  On  examination  it  was  discovered  that  the  hind-legs  were  in  the  pelvis : 
"  thus  preventing  us,  with  all  the  strength  we  could  muster,  drawing  the  foetus  away ; 
as  the  hind-parts,  tosether  with  the  metatarsal  and  tibial  bones,  were  doubled-up,  and 
thus  completely  blocked  the  passive.  Of  course,  in  trying  to  pull  it  away  in  this 
position,  the  femoral  bones  would  Be  thrown  u]^  before  the  hind-^arts  could  pass." 
-Cords  were  attached  to  the  hind-legs,  the  thoracic  and  abdominal  viscera  removed,  as 
well  as  the  protruding  portion  of  the  body,  and  the  loins  were  then  forced  back,  while 
flLBsiBtaatB  pulled  at  the  hind-legs  and  extracted  the  remainder  of  the  body  without  any 
farther  difficulty.  The  Cow  received  stimulants,  but  died  in  a  short  time.  The  uterus 
was  found  to  be  ruptured  at  the  cervix. 

2.  In  the  Edinburgh  Veterinary  Review,  mention  is  made  of  a  case  in  which  only  one 
hind-leg  in  the  pelvis  proved  an  insurmountable  obstacle  to  birth.  The  abdominal 
-oi^gana  were  removed,  tne  leg  in  the  pelvis  drawn  forward,  and  traction  at  the  same 
time  exercised  on  the  head  and  fore-Umbs.    The  foetus  was  in  this  way  removed. 

3m  Gierer  {Magazki  von  OurU  und  ffertwig,  1865,  p.  78)  describes  the  case  of  a  Mare, 
'which  six  men  attempted  to  deliver  by  dragging  at  the  foal.  Gierer  found  the  latter 
lianffing  dead  from  the  vasdna.  Bemoving  the  viscera  from  the  chest  and  abdomen, 
^ehind-feet  were  reached  through  the  cavity  of  the  body ;  the  abdominal  muscles 
.and  skin  were  cut  throush,  but  we  hind-legs  could  only  then  be  imperfectly  pushed 
backwards.  With  the  hdp  of  five  men  pulling,  however,  the  foal  was  extracted. 
Tliere  ensued  much  swellinff  of  the  vulva,  but  the  Mare  eventually  did  weU. 

4.  Marty  {Journal  des  VitMnaxre»  du  Midi,  vol.  xiv.,  p.  400)  attended  a  case  in 
-which  the  front  part  of  the  foal  was  bom,  but  the  hinder  extremities  were  firmly  re- 
^tained,  the  hind-feet  beneath  the  body.  Dividing  the  trunk,  cording  the  hind-pasterns, 
.and  pashing  the  loins  into  the  uterus  while  the  cords  were  steadily  pulled  at,  the 
Maie  was  delivered  and  did  well  some  time  afterwards. 

5.  Walther  (Sdchmi  Jahreaberkht,  1861,  p.  123)  had  a  Cow  in  which  all  the  feet  of 
-the  calf  presented.  The  fore-limbs  were  corded,  the  hind  ones  secured  and  drawn 
towards  the  vulva.  Suddenly  the  progress  of  the  calf  towards  the  outlet  of  the  pelvis 
-was  checked,  and  on  examination  it  was  discovered  that  one  of  the  hind-feet  had  passed 
'bet^veen  tiie  fore  ones.  This  state  of  affairs  changed,  however,  and  the  foetus,  in 
.altering  its  position  dightly,  had  both  hind-feet  jammed  against  the  pelvis,  and  the 
l>ody  protruded  as  £u*  as  the  shoulder.  Embryotomy  was  decided  upon,  and  the 
viacera  were  removed  from  the  foetus,  as  well  as  the  front  part  of  the  body ;  the  hind- 
feet  were  corded,  and  traction  soon  removed  them  and  the  croup. 
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6.  In  the  Bepertarium  Jur  Thierheilkunde  (1875,  p.  257)  is  an  ftoeonnt  of  i  Mare 
which  had  becoi  in  labour  for  eighteen  hours,  llie  f cetus  was  dead ;  both  the  fore> 
feet  were  in  advance  and  visible,  one  hind-foot  was  fixed  against  the  side  of  the 
mother's  pelvis,  while  the  other  pressed  asainst  the  inlet,  the  head  being  tamed  hick 
to  the  lett  side.  The  fore-f eet  were  corded,  the  hind  ones  attempted  to  be  pmhed 
back  and  the  head  brought  straight ;  but  without  success.  Version  was  tried,  but 
failed,  and  embryotomy  had  to  be  adopted.  The  Mare,  however,  died  in  aa  hoor 
after  the  operation.  The  rectal  mesentery  was  discovered  to  he  ruptured,  there  wu 
blood  in  the  abdominal  cavity,  and  two  small  lacerations  towards  the  neck  <^  the 
uterus. 

In  a  second  case  the  head  also  complicated  the  deviation ;  embryotomy  wu  re- 
sorted to,  and  the  mother  survived. 

7.  Dus  {Becueil  de  Mid,  ViUrinaire,  1876,  p.  1150)  points  out  that  in  those  caseim 
which  there  is  deviation  of  one  or  both  of  the  hind-feet  in  the  pelvis  and  the  heid  is 
turned  towards  the  side,  it  is  better,  with  the  Mare,  to  attempt  extraction  by  mskioff 
the  presentation  a  posterior  one  ;  for  though  it  may  be  possible  to  re-adjust  the  bead 
and  neck  of  a  calf  and  afterwarda  extract  it,  yet  with  the  foal  there  are  great  diffi- 
culties, and  particularly  in  those  cases  in  wlucn  the  violent  contractions  of  thentens 
are  opposed  to  the  introduction  of  the  arm  of  the  operator.  He  gives  two  instaoces, 
almost  identical  in  their  circumstances,  in  which  he  was  able  to  deliver  fosJs  withoat 
verv  great  difficulty,  and  also  indicates  how  rupture  of  the  uterus  firam  amputated 
limbs  may  be  prevented.  His  first  case  was  a  six-year-old  Mare  in  labour  only  three 
hours.  It  was  lying  on  its  sternum,  and  making  violent  expulsive  efforts  from  time 
to  time.  Getting  it  up  and  securing  it,  Dus  found  that  the  foal  was  in  the  anterior 
presentation,  vertebro-sacral  position,  the  fore-limbs  well-placed  and  projeetiiw  be> 
yond  the  vulva  as  far  as  the  knees  ;  the  neck,  however,  was  bent  to  the  Idft  and  the 
nead  inaccessible  to  the  hand ;  one  of  the  hind-limbs  had  cleared  the  neck  ctf  the  uterus, 
but  lay  alongside  the  left  shoulder,  and  jammed  against  the  right  side  of  the  vaginii 
the  hoof  being  directed  upwards,  backwards,  and  to  the  right.  The  uterine  contne- 
tions  were  so  powerful  that  the  organ  was  closely  moulded  on  the  foetus,  and  it  vai 
impossible  to  mtroduce  the  arm  beyond  a  ceilain  limit.  It  was  therefore  determined 
not  to  attempt  adjusting  the  head  and  neck ;  though  at  first  it  was  the  intention  to  ex- 
tract the  foai  by  vigorous  traction  on  the  foro-limbs  by  a  lax^e  number  of  aseistantB, 
and  to  do  this  the  mnd-leg  in  the  pelvis  must  at  least  have  been  pushed  back.  The 
latter  operation,  however,  could  not  be  accomplished,  as  the  limb  was  so  rigid  that, 
like  a  spring,  it  resumed  its  position  as  soon  atmost  as  it  was  dirolaced.  It  waa  then 
deemed  advisable  to  resort  to  version,  and  to  attempt  delivery  by  the  breech.  Alter 
amputating  the  foro-legs  at  the  knee,  and  having  pusned  them  into  the  uterus,— where 
they  lodged  in  the  right  flank,  not  far  from  the  pelvis,  the  end  of  the  radius  upwards, 
— they  were  kept  in  plaoe  by  an  improvised  ropeller  (a  short  blunt  stable-fork),  which 

grossed  strongly  agamst  the  nearest  forearm  close  to  the  shoulder,  to  the  ri^t  and  a 
ttle  downwards ;  several  men  at  the  same  time  pulled  at  the  cords  fixed  on  the 
pastern  of  the  engaged  hind-leg.  As  the  traction  brought  this  limb  outward,  it  toned 
first  sideways,  the  hock  to  the  left,  then  upwards,  as  m  a  normal  presentation. 

The  efforts  ceasing,  an  examination  was  now  made ;  when  it  was  found  that  the 
fore-limbs  were  still  towards  the  right  flank,^the  stumps  directed  upwards,  though  the 
croup  was  much  nearer  the  pelvis,  so  that  it  was  easy  now  to  trace  the  course  oi  the 
hind-limb  which  had  been  pulled  beyond  th^  vulva  as  far  as  the  hock  :  this  was  the 
right  limb ;  the  left  could  be  reached  by  the  hand,  and  was  nearly  vertical,  semi- 
flexed, inclined  to  the  right,  tiie  foot  restmg  on  the  belly,  towards  the  mammie.  After 
sevend  very  arduous  attempts,  it  was  possible  to  seize  this  limb  by  the  hock,  and,  push- 
ing it  forwards  and  to  the  left,  to  pass  the  hand  to  the  shank  ;  but  it  was  only  ^ter 
most  fatiguing  efforts  that  the  foot  could  be  reached.  This  was  pulled  into  the  vacina, 
and  a  cord  being  passed  round  the  pastern,  the  limb  was  drawn  alongside  its  feUow. 
The  croup  now  being  in  the  pelvis,  nothing  more  remained  to  be  done  but  to  pull  steadily 
on  the  two  hind-liim>s,  ana  birth  was  very  easily  effected.  Ko  sooner,  however,  had 
the  foal  been  extracted  than  the  Mare  oecame  dull  and  indifferent  to  everything 
around  it ;  it  would  neither  eat  nor  drink ;  the  expression  was  anxious  and  the  flanks 
greatly  agitated.  These  sjrmptoms  indicated  an  internal  injury,  and  in  a  few  bo^rs 
tiie  animal  succumbed  after  considerable  hiemorrhace  from  tne  uterus.  There  was  a 
rupture  of  the  organ,  and  Dus  shows  that  this  fatal  injury  was  caused  by  the  stpinp 
of  the  fore-limb  against  which  the  repeller  was  pressed,  and  that  it  might  have  been 
averted  had  he  amputated  these  limbs  nearer  the  trupk,  or  if  he  had  torn  them  off 
altogether  after  skinmng  the  fore-arm  and  dividing  the  pectoral  muscles. 
In  the  following  example,  he  testifies  that  when  uie  hind-limbs  {Hreserve  their 


D78T0KIA  DBPENDINQ  ON  THE  ANTERIOR  PRESENTATION.    4ea 

flexibility,  it  is  not  necoBsary  to  bAye  reooune  to  this  complicated  operation  to  extract 
the  f cetuB,  without  danger  to  the  mother. 

He  was  called  to  see  a  Mare  which  had  been  for  some  hoars  attempting  to  foal. 
Three  of  the  foal's  feet  were  visible  externally,  but  no  head  :  two  fore-lixnbs  protruded 
as  far  as  the  knees,  and  the  hoof  of  a  hind-foot  could  be  distinguished — ^the  plantar 
surface  being  upwards — ^the  other  hind-limb  was  found  at  the  bottom  of  the  vagina. 
The  presentation  of  the  foetus  was  anterior,  the  position  vertebro-sacral ;  the  neck 
was  bent  on  the  body,  the  head  beyond  reach.  The  uterine  contractions  were  ex- 
tremely energetic.  After  amputating  the  fore-limbs  at  the  knees,  they  were  put  back 
into  the  uterus,  where  they  were  kept  by  Bus's  hand  ;  while  two  assistants  pulled  at 
the  most  advanced  hind-lunb  by  means  of  cords,  and  brought  it  out  as  far  aa  the 
hock. 

Then  the  other  hind-limb  was  sousht  for  and  found  at  the  inlet ;  it  was  carried  into 
the  vacina,  then  externally  by  a  cord  round  the  pastern,  while  Dus  prevented  the  fore- 
limbs  from  passing  through  the  os.  This  manoeuvre  was  completely  successful  in 
bringing  the  hind-quarters  into  the  pelvis,  the  croup  upwards.  Vigorous  and  well- 
directed  traction  on  the  two  hind-limbs,  during  the  tnroes  of  the  Mare,  resulted  in  the 
birth  of  the  foal  without  any  further  difficulty.  In  a  few  minutes  aiter,  the  Mare  waa 
feeding  heartily,  and  apparently  none  the  worse  for  the  operation. 

Dus  notes  tliat  though  labour  had  only  been  going  on  for  scarcely  three  hours  in 
both  cases,  the  foals  were  dead  when  he  arrived. 

8.  Sparrow  ( Veterinarian^  voL  xvi,  p.  130)  saw  a  Mare  which  had  been  in  labour 
for  some  hours,  and  had  been  subjected  to  rude  treatment  by  amateurs.  The  creature 
was  in  great  agony,  and  the  genital  organs  were  so  much  swollen  that  much  difficulty 
was  experienced  in  makins  an  examination.  The  labour-pains  had  ceased  ;  the  fore- 
legs of  the  foetus  presented,  one  of  the  hind-legs  being  between  them,  and  this  at  first 
led  to  the  supposition  that  there  were  twins.  The  young  animal  was  on  its  back,  and 
the  head  could  not  be  reached.  It  was  attempted  to  force  the  f ore-lefi»  back  and  draw 
oat  the  hind  one,  but  this  did  not  succeed.  As  the  Mare  was  sinking  from  exhaustion, 
stimulants  were  administered,  but  death  soon  ensued.  On  post-mortem  examination, 
the  head  of  the  foetus  was  found  lying  under  and  across  the  withers,  and  was  greatly 
distorted  from  pressure. 

9.  Younghusoand  {Ibid.,  vol.  xxi.,  p.  270)  attended  a  Cow  in  labour,  the  head  and 
neck  of  the  foetus  protruding  to  their  full  extent,  and  extremely  tumified,  the  creature 
being  dead.  Exploration  was  impossible,  so  it  was  decided  to  perform  embryotomy. 
A  circular  incision  was  made  round  the  neck,  close  behind  the  ears,  and  the  skin  dis- 
sected as  far  back  as  possible ;  then  the  vertobrse  were  divided,  and  the  head  and  neck 
removed.  The  loose  portion  of  skin  being  placed  over  the  divided  vertebra,  this  was 
pushed  into  the  uterus,  and  the  fore-feet  and  legs  were  placed  in  a  proper  position. 
A  crotehet  being  fixed  into  the  upper  and  back  part  of  the  neck,  the  fore-legs  were 
corded,  and  the  whole  confided  to  an  assistant.  Owing,  however,  to  the  emphysema- 
tous condition  of  the  calf,  delivery  was  still  impossible.  A  fore-leg  and  shoulder  were 
now  speedily  removed,  but  yet  extraction  could  not  be  effected,  from  the  immense 
size  of  the  thorax  and  abdomen.  The  anterior  ribs  were  excised  and  the  contents  of 
these  cavities  removed ;  but  as  soon  as  the  haunches  of  the  caH  reached  the  inlet,  no 
farther  progress  could  be  made,  notwithstanding  the  most  strenuous  efforts.  The 
lombar-vertebrse  were  divided,  and  the  adjoining  muscles  separated,  when  there  was 
more  room  for  manipulation.  The  obstacle  to  extraction  was  found  to  be  the  hind- 
feet  and  legs,  "  which  had  become  impacted  forward,  and  were  pressing  against  the 
lower  parts  of  the  pelvis,  in  a  manner  resembling  that  of  a  dog  sitting  upon  ito  haunches.'' 
By  pushing  the  parts  in  lUero  back,  the  hind-feet  were  easily  got  hold  of,  and  thus, 
as  in  a  breech  presentation,  with  the  belly  turned  upwards,  the  cuf  was  delivered.  The 
Cow  quickly  recovered.  • 


CHAPTER  II. 

D3rBtokia  depending  on  the  Posterior  Presentation. 

Whks  treating  of  the  mechanism  of  partarition  (p.  227),  it  was  remarked 
that  of  the  foar  positions  in  which  we  have.a  breech  or  posterior  presentation, 
only  one  is  compatible  with  spontaneous  and  natural  delivery — the  lumbo- 


464  FCBTAL  D78T0KIA. 

gacrai ;  bnt  that  this  is  only  possible  when  the  hind-limbs  an  tolly  extended 
backwards,  and  are  the  fiist  to  enter  the  genital  canal,  ao  as  to  gradually  dilate 
the  channel  for  the  passage  of  the  Tolumiaons  and  rounded  cronp.  Biith  in 
this  position,  and  without  assistance,  Is  more  frequent  in  the  bovine  thsQ  the 
equine  species,  and  the  young  creatoie  is  nearly  always  alive.  'With  tlu 
Man,  parturition  is  always  longer  and  more  laborious,  and  the  foal  quicUj 
perishes  after  rupture  of  the  membranes.  It  therefore  reenlts,  that  evenirhNi 
the  latter  is  in  the  lumbo-eacral  position,  posterior  presentation,  and  ercij- 
thing  is  &vourabIe,  yet  delivery  ehoold  be  hastened  if  it  is  desired  to  pie- 
serve  the  life  of  the  yonng  creature. 

The  other  three  posterior  positions — ^lumbo-pubic  and  right  and  left  Iraabo- 
iliol — are  unnatural,  and  demand  the  intervention  of  the  obetetrisL 

Besides,  these  positions,  as  well  as  the  lumbo-social,  may  be  com^lotcd 


Flf.  182. 
LuKBO-Bicaix  PounoH. 

1>y  a  vicious  direction  of  the  limbs,  which  may  lead  to  aa  great,  if  less  vuicd 
difficulties,  as  those  encountered  in  the  anterior  presentation. 

The  varieties  of  dystokia  met  with  in  the  posterior  presentation  depend: 
1.  On  the  difficulties  depending  on  the  lumbo-pubic  and  lombo-ilial  posi- 
tions ;  2,  Those  due  to  a  vicious  direction  of  the  hind-limbs ;  3.  Than 
arising  &om  the  head  and  fore-legs.  Some  wiitera  have  alluded  to  dysti^ 
from  a  wrong  direction  of  the  tail ;  hot  this  must  be  very  rare  indeed. 


LuMBo-FUBio  Fostnoir. 

In  this,  the  posterior  reversed  position,  the  foetus  is  lying  on  its  hack,  its 
cronp  and  loins  corresponding  to  the  floor  of  the  abdomen  or  the  pubis  of  the 
mother,  with  the  feet  and  belly  towards  the  sacnun. 
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Ab  a  conaeqaence  of  this  reyersed  position,  the  hind-limbs,  which  soonest 
enter  the  pelvis,  are  inclined  upwards  and  backwards  into  the  genital  canal, 
and  they  are  therefore  the  parts  that  first  meet  the  hand  in  exploration.  Saint- 
Cyr  points  out  what  might  be  a  cause  of  error  in  this  exploration,  in  the  fol- 
lowing terms :  "  As  the  anterior  £ice  of  the  hoof  or  claws  is  directed  upwards 
and  the  plantar  surface  (sole)  downwards,  the  explorer  might  be  inclined  to 
think  that  it  was  an  anterior  vertebro-sacral  presentation ;  but  in  pushing  the 
exploration  further,  and  following  the  cannon  bone  with  the  hand,  the  hock 
is  met  with — ^recognisable  by  its  flatness  on  each  side,  the  poirU  of  the  hock 
downwards,  the  lend  being  upwards  in  the  same  direction  as  the  wall  of  the 
hoot;  whereas  the  bend  of  the  knee  is  in  the  same  direction  as  the  solo 
of  the  foot.  Beyond  the  hock  the  hand  also  comes  in  contact  with  the 
cronp  and  the  tail,  lying  towards  the  maternal  pubis. 

The  obstacle  U)  birth  lies  chiefly  in  the  thighs  and  buttocks,  while  the  hind- 
feet  ]9oject  against  the  mother's  sacrum,  and,  in  addition  to  increasing  the 
resistance,  threaten  to  lacerate  the  organs  interposed  between  them — ^the 
Tagina  or  rectum,  or  both — and  that  bony  mass.  Besides  this,  the  body  of 
the  fcetus  itself  in  this  position  forms  a  curve  exactly  the  reverse  of  that  of 
the  pelvis ;  so  that  it  cannot  readily  accommodate  itself  to  the  bony  canal 
through  which  it  should  pass.  From  all  these  causes  this  position  is  not 
only  unfavourable  to  birth,  and  must  be  remedied,  but  it  may  also  lead  to 
serious  accidents. 

The  position  appears  to  be  more  frequently  met  with  in  the  Mare  than  the 
Cow,Donnarieix  having  witnessed  it  at  least  a  score  of  1(imes  in  the  flrst-named 
animal  This  authority,  however,  is  of  opinion  that  it  is  altogether  a  se- 
condary position :  the  foQtus  at  the  commencement  being  in  a  normal  position 
(lumbo-ffiu;ral),  and  still  alive,  is  retained  at  the  pelvic  inlet  by  its  croup,  and 
soon  dies ;  then  obeying  the  laws  of  gravity;  at  a  moment  when  the  uterus  is 
relaxed,  it  turns  upside  down.  And  he  giviss  what  he  considers  a  proof,  in 
the  fisu:t  that  breeders,  in  consequence  of  what  he  was  always  telling  them, — to 
the  effect  that  in  the  posterior  presentation  the  foal  does  not  live  for  longer 
than  half  an  hour,  were  always  successful  in  bringing  the  young  creature  forth 
alive  when  they  at  once  resorted  to  traction  in  such  cases  :  all  informing  him 
that  the  croup  was  above  and  the  belly  below;  while  in  all  the  instances  in 
which  he  had  to  interfere,  the  belly  was  uppermost  and  the  back  downwards.  In 
the  latter  cases  Donnarieix  never  found  the  foal  living. 

Saint-Cyr^  however,  thinks  this  explanation  is  not  quite  satisfactory,  that 
the  opinion  is  too  absolute,  and  that  in  the  Mare,  as  well  as  in  the  Cow,  the 
iambo-pubic  position  of  the  foetus  may  very  well  be  primary.  Donnarieix 
himself  admits  as  much,  from  a  case  recorded  by  Eochard,  in  which  a  living 
foal  was  extracted — an  extremely  rare  event  in  the  equine  species. 

Indications. 

The  majority  of  authorities  recommend  that  rotation  of  the  foetus  should 
he  practised  in  this  position,  so  as  to  convert  it  into  a  lumbo-ilial  or  even  a 
lumbosacral  position;  while  others,  and  notably  the  French  veterinary 
ohstetrists,  do  not  think  of  changing  the  position,  but  readily  e£fect  delivery 
when  other  causes  of  dystokia  do  not  complicate  it — indeed,  they  look  upon 
these  cases  as  the  easiest  to  remedy,  and  rarely  requiring  more  than  a  quarter 
of  an  hour. 

The  most  important  matter  for  attention  is  the  direction  of  the  hind-feet 
during  delivery ;  these  should  be  carefully  guided  through  the  genital  canal 
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antil  they  aie  external  to  tbe  vnlvay  so  as  to  avoid  those  lacerations  and  rap- 
tures which  are  only  too  readily  produced. 

In  order  to  accomplish  delivery,  the  pastern  of  each  hind-limb  should  be 
corded ;  then  the  hand  should  be  glided  along  the  flexor  tendons  until  tbe 
point  of  the  hock  is  reached,  this  part  usually  jamming  against  the  brim  of 
the  pubis ;  the  hock  is  now  raised,  and  at  the  same  time  the  corresponding 
cord  is  pulled  gently  backward  and  slightly  downward,  so  as  to  bring  tbe 
calcis  into  the  vagina ;  this  operation  is  to  be  repeated  on  the  other  limb,  and 
then  both  feet  are  to  be  directed  by  the  hand  through  the  canal.  This 
being  accomplished,  the  cords  should  then  be  pulled  upwards,  so  as  to  nise 
the  croup  and  facilitate  its  entrance  into  the  inlet;  after  which  steady  tzsction, 
proportioned  to  the  amount  of  resistance,  should  be  employed  during  tbe 
labour-pains  until  the  young  creature  is  completely  extracted. 

Kaylor  ( Veterinarian,  vol.  xxxiii,  p.  325)  attended  a  Mare  which  oonld  not  foal 
He  found  the  young  creature  lying  on  its  back,  with  its  hind-feet  presented  at  the  qb 
uteri,  and  its  croup  resting  firmly  against  the  maternal  pubis.  Small  stroog  oords 
were  placed  on  the  paaterna,  the  feet  were  brought  into  the  passage,  and  hy  aBustaooe 
and  a  little  manipulation,  he  succeeded  in  turmng  the  foal  back  upwards,  when  it  ms 
soon  and  easily  extracted.    No  mention  is  made  as  to  whether  it  was  aliTe. 

LuMBo-iUAL  Positions. 

The  lumbo-ilial  positions — bright  and  left — have  been  described  at  page  22o. 
When  simple,  the  hind-limbs — perfectly  extended — ^first  enter  the  genital 
canal.  Such  positions  are  very  rare,  and  they  do  not  o£fer  anything  Teiy 
noteworthy  ;  they  are  recognised  in  the  same  way  as  the  Inmbo-pubic  posi- 
tion, and  the  indications  are  the  same.  As  a  rule,  parturition  is  easier  in 
these  positions  than  in  the  lumbo-pubic,  as  only  one  haunch  is  jammed 
against  the  brim  of  the  pubis :  the  other,  being  in  contact  with  the  motbei's 
sacnim,  can  enter  the  inlet  without  much  difficulty. 

Judicious  traction  on  the  hind  pasterns  is  aU  that  is  needed  after  the  posi- 
tion has  been  rectified. 

SECTION  n.— COMPLICATIONS  CAUSED  BY  DEVIATION  OF  THE 

HIND-LIMBS. 

In  the  posterior  presentation,  the  deviation  of  the  hind-limbs  is,  in  maof 
instances,  a  very  serious  complication.  Instead  of  being  extended  backwards 
into  the  passage,  one  or  both  may  be  bent  at  the  fetlocks  or  the  hocks-4he 
leg  against  the  thigh,  these  joints  presenting ;  or  they  may  be  carried  stnigbt 
forward  under  the  body,  the  buttocks  alone  resting  against  the  inlet  So 
that,  instead  of  a  wedge-shaped  mass  offering  its  thinnest  portion  to  gradoallj 
dilate  the  genital  canal,  the  foetus  presents  a  laige  rounded  mass — ^thecronp  and 
thighs — which  is  not  at  all  adapted  for  effecting  a  passage  through  the  limited 
space.  When  to  this  bulk  is  added  the  flexed  portion  of  the  limbs,  it  vill 
be  seen  that  this  cause  of  dystokia,  generally  most  formidable  in  all  cases,  most 
be  more  so  with  primiparse,  and  especially  if  some  time  has  been  allowed  to 
elapse  since  the  commencement  of  parturition,  if  the  *'  waters  "  have  escaped. 
and  if  amateurs  and  empirics  have  been  interfering.  With  regard  to  this  in- 
terference, however,  it  must  be  admitted  that  it  is  less  to  be  dreaded  in  thi< 
presentation  than  perhaps  in  any  other ;  incompetent  people  are,  fortunately, 
at  a  loss  how  to  act,  as  there  is  nothing  to  lay  hold  o^  and  the  nature  of  the 
malposition  or  the  manner  of  remedying  it  is  obscure,  perhaps  unknown  to 
them* 
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In  the  diverse  complicated  positions  of  the  posterior  limbs  in  this  presenta* 
tion,  it  may  be  remarked  that  they  are  more  frequent  and  difHcult  in  the  Mare 
than  in  the  Cow — the  increased  difficulty  being  doubtless  due  to  the  greater 
length  of  the  limbs  in  the  foal  than  the  calf. 

The  malposition  of  the  hind-limbs  may  be  of  three  kinds  :  1.  Flexed  fet- 
locks, projecting  either  against  the  brim  of  the  maternal  pelvis,  or  jammed 
against  some  part  of  the  genital  canal )  2.  Flexed  hocks,  the  doubled  limbs 
engaged  more  or  less  deeply  in  the  passage ;  3.  Hind-limbs  completely  retained 
in  the  uterus,  and  applied  more  or  less  closely  against  the  abdomen  of  the 
fostns,  the  back  part  of  the  thighs  and  the  croup  presenting  at  the  inlet. 

We  have  mentioned  that  one  or  both  limbs  maybe  in  avicious  position ;  even 
vhen  the  two  are  misdirected  they  may  not  be  in  the  same  deviation — 
one  leg  being  perhaps  flexed  at  the  hock  and  the  other  extended  forward 
towards  the  chest,  one  flexed  at  the  fetlock  while  the  other  is  bent  at  the 
hock,  etc. 

Fetlock  Presentation. 

This  abnormal  direction  of  the  hind-limbs  is  not  frequent,  and  when  encoun- 
tered is  not  of  much  importance,  so  far  as  obstetrical  skill  is  concerned.  The 
misdirection  of  the  phalanges  can  be  quickly  detected  by  exploration,  and 
corrected  as  follows  : — Extension  of  the  pastern  is  accomplished  by  pushing 
the  entire  limb  forwards  into  the  uterus,  and  bringing  the  fetlock  towards  the 
valva  by  seizing  it  at  that  joint — ^the  fingers  forwards,  and  the  hollow  of  the 
pastern  and  heels  of  the  hoof  in  the  palm  of  the  hand.  By  closing  the  hand 
and  tightening  the  fingers,  the  pastern  is  extended  and  the  foot  carried  to- 
wards the  canal.  The  end  of  the  limb  is  now  corded,  and  if  the  other  fet- 
lock is  in  a  like  condition,  it  is  adjusted  in  the  same  manner,  and  delivery 
effected. 

Hock  Pbesbntation. 

The  mechanism  of  hock  presentations  is  supposed  to  be  as  follows : — ^The 
foetus,  in  the  posterior  presentation,  and  impelled  by  the  uterine  contractions 
towards  the  cervix,  reaches  the  inlet  with  the  hind-limbs  not  c^uite  extended, 
nor  the  axis  of  the  young  creature  quite  coinciding,  perhaps,  with  that  of  the 
passage.  Consequently,  the  legs  come  in  contact  with  the  pelvic  brim  below 
by  the  posterior  surface  of  the  shank,  while  the  croup  encounters  the  sacro- 
vertebral  angle  above. 

The  labour-pains  continuing,*the  croup  has  a  tendency  to  descend,  and,  with 
the  points  of  the  hocks,  to  advance  through  the  os :  the  latter  joints  become 
gradually  flexed  until  at  last  the  cannon-bones  press  against  the  thighs,  and 
the  doubled  legs  and  croup,  jammed  in  the  inlet,  form  far  too  large  a  mass  to 
advance  further  (Fig.  133).  Labour  is  therefore  suspended,  and  the  animal 
becomes  exhausted  with  futile  straining. 

The  increase  in  volume  is  well  exemplified  in  the  annexed  outlines  (Fig.  1 34). 
Infigure  A,  we  observe  that  the  direction  of  the  femur  (a  h)  is  much  more  oblique 
than  in  figure  £,  which  shows  the  limb  extended,  and  that  bone  (a^  V^)  in  its 
nsoal  position.  The  consequence,  in  figure  A,  is  apparent  in  the  elevation  of 
the  stifle  to  the  middle  horizontal  line,  and  the  inclusion  of  the  hock  and 
greater  portion  of  the  metatarsal  bone  in  the  line  below,  which  only  touches 
the  stifle  (a^  h\  figure  B). 

The  mechanism  is  quite  the  same  in  the  lumbo-pubic  and  lumbo-ilial  posi- 
tions, the  parts  of  the  pelvic  brim  against  which  the  croup  and  limbs  impinge 
being  alone  diflerent.     One  limb  only  may  be  retained  in  this  malposition, 

30—2 
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as  already  lemarked,  the  other  being  eztoided  in  a  nonna]  nunner;  bat 
this  doea  not  in  aoy  way  alter  the  state  of  a&iis — neither  with  reaped  to  tbe 
mechanism,  nature  of  the  complication,  not  measures  to  be  adopted. 


Fig.  133. 

In  hock  presentation,  the  point  of  the  os  calcis  is  always  the  fiiet  peit  tbe 
hand  encoautoTS  in  exploration ;  hut  it  may  he  found  at  Tariona  de;^ 
Sometimes  the  hocks  alone  are  in  the  canal,  the  body  of  the  foetus  being  sUU 


Hock  Puuvtatiox. 


in  the  uterus ;  while  in  othei  cases  they  and  the  croup  are  within  the  islet, 
and  are  wedged  in  the  passage. 


The  difficulties  vary  according  to  circumstances.    With  the  k.„- 
at  their  full  period  of  pregnancy,  birth  cannot  take  place,  as  a  rol^  Qnt^  ^ 
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deviation  lias  been  rectified ;  and  to  attempt  delivery  before  this  has  been 
done  is  to  expose  the  Cow  or  Mare — ^particiUarlj  the  latter — ^to  great  danger. 
With  the  Sheep,  Goat,  Sow,  and  Bitch,  the  foatus  can  be,  and  often  is,  ex- 
tracted in  this  malposition. 

The  indication  is,  therefore,  with  the  Mare  or  Cow,  to  give  the  hind-limbs 

a  fiToorable  direction,  by  extending  them  in  the  genital  canal ;  and  this  is 

more  easily  accomplished  in  the  second  than  the  first  of  these  animals,  owing 

to  the  smidler  size  of  the  croup  and  shorter  limbs  of  the  call    Some  aathori- 

ties  are  even  of  opinion  that  the  latter  may  at  times  be  extracted  without  the 

limbs  having  been  adjusted ;  while  others  assert  positively  that  delivery  may 

be  effected  in  the  Cow  by  mutation  of  the  foetus,  but  that  this  is  impossible 

with  the  Mare,  unless  a  particular  operation — to  be  noticed  immediately — ^ia 

adopted.     Saint-Cyr,  however,  has,  with  more  or  less  trouble,  succeeded  on 

four  or  five  occasions,  when  the  foal  made  a  hock  presentation,  in  extending 

the  limbs  in  the  genital  canal,  and  effected  delivery  without  resorting  to  this 

opemtion.     He  points  out,  nevertheless,  that  the  foal  dies  very  quickly  in 

this  position,  while  very  often  the  calf  is  extracted  alive,  even  after  long  and 

laborious  manipulations.     Other  writers  corroborate  Saint-Cyr's  opinion  with 

i^id  to  delivery. 

The  method  of  adjusting  the  hind-limbs  is  as  follows  : 

1.  Push  thefosius  as  far  as  possible  into  the  uterus.    This  retropulsion  can 

be  effected  without  difficulty — even  in  the  Mare — at  the  commencement  of 

parturition,  when  the  foetus  has  not  yet  entered  the  pelvic  inlet,  or,  at  most, 

the  points  of  the  hocks  are  only  engaged.     But  at  a  later  period,  when  labour 

is  more  advanced,  and  the  croup  is  in  the  passage  and  on  the  vaginal  side  of  the 

inlet,  the  difficulty  is  greatly  increased  in  the  Cow,  and  retropulsion  may 

even  be  impossible  in  the  Mare.     It  should  always  be  attempted,  however, 

and  in  the  Cow  the  attempt  will  be  generally  successful. 

The  hind-quarters  must  be  raised  as  much  as  possible,  and  the  hand 
should  be  applied  against  the  buttock  of  the  young  creature,  the  thumb  on 
one  hip,  the  fingers  on  the  other,  and  immediately  below  the  taiL  If  the 
repeller  is  used  (and  it  ia  very  convenient  in  these  cases),  it  should  be  placed 
across  the  thighs.  The  retropulsion  should  be  made  by  steady  pushes  in  the 
interval  between  the  labour-pains ;  these  pushes  should  be  directed  slightly 
upward,  so  as  to  raise  the  croup.  At  first  the  resistance  seems  to  be  insur- 
mountable, but  gradually  the  foetus  begins  to  move  forward,  and  finally  is 
entirely  propelled  into  the  uterus,  and  at  a  sufficient  distance  from  the  pubis 
to  allow  the  limbs  to  be  extended  backwards. 

When  the  animal  persists  in  lying,  the  hind-quarters  may  be  raised  by 
trasses  of  straw ;  and  in  some  cases,  especially  with  the  Mare,  retropulsion 
coald  only  be  achieved  and  delivery  effected  by  putting  hobbles  on  the  hind- 
pasterns,  and  drawing  up  the  hind-quarters  by  means  of  the  rope  attached  to 
them,  and  which  was  run  over  a  beam  in  the  ceiling. 

Bainard  points  out  that  it  often  happens,  during  this  retropulsion,  that  the 
fcetos  is  pushed  into  somewhat  of  a  transverse  position, — ^the  head  and  fore* 
Umbs  approaching  the  pelvis,  where  they  may  be  seized  and  version  effected 
by  moving  them  round  into  the  anterior  presentation,  bringing  them  into  the 
passage,  and  then  completing  delivery.  This  fortunate  movement,  however, 
must  be  extremely  rare. 

2.  When  the  body  of  the  fcetus  has  been  pushed  sufficiently  far  from  the 
pubis  to  allow  the  limbs  to  be  seized,  the  hand  may  then  fasten  a  cord  an  each 
pasiem  (by  means  of  the  porte-cord,  if  necessary),  in  order  to  assist  in  extending 
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the  limbs  at  the  proper  moment,  by  a  few  moderate  polls  in  the  deaind 
direction. 

3.  To  extmd  the  limbs  in  ike  geniial  canal^  the  lower  parts  must  describe  the 
arc  of  a  circle,  the  hock  joint  being  the  centre,  the  limb  below  this  being  tbe 
ray ;  so  that  the  foot,  which  is  at  first  directed  forward,  may  be  brooglit 
directly  back  towards  the  vulva  of  the  mother.  The  limb  which  is  most 
convenient  is  first  extended.  Some  obstetrists  bc^n  by  seizing  the  hock,  the 
fingers  in  front  and  below  the  joint,  the  palm  and  thumb  on  the  calcis  and 
shank ;  the  lower  part  of  the  limb  is  then  drawn  backwards,  while  the  tliigh 
is  pushed  forward,  and  by  a  turn  of  the  wrist  the  leg  is  carried  through  ^ 
inlet  and  straightened.     The  same  procedure  is  carried  out  with  the  other. 

Other  practitioners  endeavour  to /fts  the  limb  as  completely  as  pcesiUe, 
commencing  with  the  tibia  and  lifting  it  well  up  against  the  femur,  then  the 
hock  is  bent ;  the  limb  is  now  seized  at  the  lower  end  of  the  cannon-bone,  at 
even  at  the  fetlock,  and  is  then  lifted  into  the  vagina.  Schaack's  method 
does  not  difi'er  much  from  this.  He  flexes  the  1^  on  the  thigh  as  much  as 
possible,  luising  the  point  of  the  hock  as  near  the  buttock  as  he  can ;  this 
elevates  the  foot  and  brings  it  nearer.  As  the  labour-pains  usually  posh  the 
foetus  too  near  the  pubis,  it  must  be  thrust  forward  again  by  acting  more  par- 
ticularly on  the  point  of  the  hock,  using  it  as  a  kind  of  propeller.  When 
sufficient  space  has  been  gained,  the  hand  descends  along  the  cannon  bone  and 
grasps  the  front  of  the  foot — the  thumb  and  index-finger  meeting  round  the 
coronet,  so  that  the  toe  is  in  the  palm  of  the  hand ;  in  this  way  the  pastern 
and  fetlock  are  forcibly  flexed,  when,  by  a  vigorous  effort — seconded,  if  need 
be,  by  the  cord  placed  round  it — the  foot  is  raised  above  the  pelvic  brim, 
brought  into  the  vagina,  and  the  leg  extended — an  easy  operation,  genexaJly. 
With  the  foal,  however,  it  sometimes  happens  that,  owing  to  the  length  of 
the  limbs,  the  calcis  presses  against  the  sacrum  of  the  mother  while  the  foot 
jams  on  the  pubis.  In  such  cases  the  pastern-cord  is  most  useful,  aa  the 
operator  may  allow  the  foot  to  pass  from  his  hand,  and  press  the  point  of  the 
hock  towards  the  uterus,  while  an  assistant  pulls  at  the  cord  with  snch  an 
amount  of  foree,  and  at  such  times,  as  the  obstetrist  may  order.  The  other 
limb  is  to  be  brought  back  in  the  same  way. 

Cartwright  mentions  that,  in  those  cases  in  which  the  limb  cannot  be  effi- 
ciently extended  backwards,  the  hock  should  be  drawn  as  far  as  possible  into 
the  passage,  and  the  tendon  of  the  flexor  metatarsi  divided  above  its  point  of 
bifurcation,  in  front  and  at  the  upper  part  of  the  joint ;  this  allows  greater 
mobility.  If  the  foetus  is  dead,  of  course  there  can  be  no  objection  to  this 
section ;  if  alive,  it  will  require  consideration. 

This  is  the  method  to  be  recommended  in  every  case ;  and  it  will  very 
often  be  attended  with  success,  even  in  the  Mare,  when  the  foetus  is  not  too 
firmly  fixed  in  the  pelvis,  and  can  be  pushed  into  the  uterus.  Bat  it  fre- 
quently happens  that  retropulsion  is  not  possible,  the  hind-feet  cannot  be 
reached,  and  delivery  cannot  be  accomplished  in  the  way  indicated.  We 
must  then  adopt  other  methods  applicable  to  the  Mare  and  Cow. 

With  the  Mare^  when  the  foetus  is  wedged  in  the  pelvis,  so  that  it  caxmot 
be  moved  forward,  it  may  be  presumed  that  it  no  longer  lives,  or  that  it  will 
perish  before  delivery  is  completed.  There  can  be  no  objection,  then,  in  re- 
sorting to  embryotomy,  so  as  to  relieve  the  Mare  as  quickly  as  possible. 

The  hind-limbs  of  the  foetus  may  be  amputated  either  at  the  stifle  or  the 
hock — some  authorities  recommend  the  former,  othera  the  latter;  while 
others,  again,  advise  excision  at  the  coxo-femoral  articulations.    Extiaetion 
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of  tlie  fcetus  liu  been  effected  after  amputation  in  the  three  regions,  hut  pre- 
t'eronce  is  generally  given  to  division  at  the  hock.  This  is  effected  hy  drawing 
the  joint  aa  far  into  the  vagina  oe  possible,  either  by  the  hand  or  a  cord 
passed  round  the  part  (Fig,  135);  if  it  can  be  drawn  beyond  the  vulva,  all  the 
better,  but  this  requires  much  force.  The  joint  is  then  disarticulated,  and  the 
separated  portion  of  the  limb  withdrawn  from  the  passage.  The  other  leg 
being  served  in  the  same  way,  delivery  can  be  completed  in  the  ordinary 
manner — the  obstacle  being  now  removed. 

"  ITow  and  then,"  as  Gartwrigbt  remarks,  "we  are  not  able  to  bring  the 
I^  straight  into  the  passage,  but  have  to  get  away  the  fcetus  by  means  of 
cords  aroond  the  bock  or  hocks,  with  one  or  both  of  the  legs  doubled  forward 
aghast  the  thigh.     In  these  cases  it  will  be  advisable  to  divide  the  tendon? 


Fig.  135.' 
HocE  FassHiATioir :  Hock  Cobdbd. 

at  the  back  of  the  legs,  just  above  the  point  of  the  os  calcis,  and  also  the 
fiexor  tendons  below  the  hocks,  by  which  means  the  flexion  at  the  hock-jointa 
will  he  more  perfect,  and  the  leg  and  thigh  approximate  better.  Ailer  we 
have  done  tliis,  we  may  pull  at  Uia  cords  around  the  hocks  pretty  &eely;  but 
we  muet  not  omit  forcing  the  breech  into  the  abdomen,  so  as  to  allow  the 
Umbe  or  the  stifles  becoming  straightened,  and  prevent  the  stifles  wedgii^ 
against  the  anterior  part  of  the  pelvis.  ...  In  some  casee,  I  have  known 
the  fcetus  to  come  away  in  a  breech  presentation,  without  the  legs  being 
fltnightened  at  the  stifles ;  but  it  is  bad  practice.  In  some  cases  we  may 
remove  the  leg-bone,  by  sawing  the  bone  through,  close  up  to  the  hock, 
aoA  afterwards  passing  a  cord  above  the  os  calcis  to  pull  at,  and  then  pushing 
Hw  breech  forward." 

Widi  the  Cow,  the  calf  is  very  frequently  alive,  and  an  important  consideia- 
tian  is  how  to  deliver  it  in  this  con<Ution.     Should  it  be  impossible  to  effect 
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retiopulsion,  forced  extradion  in  this  malposition  should  be  attempted ;  it  Im 
often  proved  successfol^  and  perticnlarly  when  only  one  limb  was  tetaiiiei 

To  effect  forced  extraction  with  one  limb  alone  flexed,  the  1^  extended  in 
the  vagina  shonld  be  corded  at  the  pasterD,  or  above  the  hock  if  this  can  bo 
reached.  A  cord  is  then  to  be  passed  around  the  bent  hock  by  means  of  the 
porte-cordy  and  traction  exercised  during  the  labour-pains. 

When  both  legs  are  flexed  at  the  hocks,  cords  must  be  passed  roond  eedi^ 
as  in  Fig.  135.     The  necessary  force  can  then  be  exercised. 

Should  forced  extraction  not  succeed,  the  limbs  may  be  amputated  at  the 
hocks,  as  with  the  Mare. 

It  is  well,  in  this  malposition,  when  the  hind-limbs  have  been  either  removed 
or  adjusted,  to  ascertain  the  direction  of  the  tail,  as  it  is  sometimes  thrown 
back  over  the  croup  (as  in  Fig.  135),  and  may  thus  increase  the  difficnity  to 
be  surmounted.  It  may  readily  be  brought  back  to  its  natural  position  bj 
passing  the  hand  from  the  root  to  its  extremity,  and  bringing  it  into  the 
vagina  by  withdrawing  the  arm.  In  some  instances  retropuLsion  may  be 
necessary  before  the  tail  can  be  adjusted. 

Thioh  and  Croup  Presentation. 

The  cause  of  this  malposition  is  the  same  as  that  operating  in  hock  pre- 
sentation ;  the  deviation  is  not  at  all  unusual  in  Mares  or  Cows  with  a  very 
pendulous  abdomen. 

When  the  thighs  and  croup  alone  present  at  the  inlet,  the  joints  of  the  hind- 
limbs  being  partiallyoronly  very  slightly  flexed,  it  isevident  that  thevolununons 
mass  cannot  pass  into  the  pelvis.  Some  part  of  the  posterior  region  of  the  foetas 
— as  the  hocks — jams  against  the  pelvic  border  and  cannot  get  beyond,  while 
the  points  of  the  buttocks,  placed  in  front  of  the  inlet,  are  engaged  somewhat 
in  the  passage.  With  the  continuance  of  the  labour-pains,  this  part  gradually 
enters  the  pelvic  cavity,  while  the  retained  hind-limbs  are  proportionately 
forced  forward  beneath  or  on  each  side  of  the  abdomen  of  the  foetus,  until  at 
last  they  are  closely  applied  to  the  body,  the  creature  has  assumed  the  posi- 
tion of  an  animal  lying  in  a  natural  manner,  and  the  posterior  part  of  the 
trunk  is  firmly  fixed  between  the  sacrum  and  pubis  of  the  mother. 

The  tail  and  buttocks  of  the  foetus  are,  therefore,  the  first  parts  that  the 
hand  encounters  in  exploring  the  genital  canal ;  then  the  croup  and  haunches, 
and  below,  beneath  the  pubis,  are  found  the  hocks,  which  may  be  more  or 
less  accessible  to  manipulation,  according  to  circumstances :  though,  when  the 
limbs  are  fully  extended  under  the  body,  they  are  beyond  reach.  Though 
the  croup  and  haunches  may  have  passed  into  the  pelvic  inlet,  yet  nothing 
of  the  foetus  is  discernible  externally,  no  matter  how  long  the  labour  may 
have  been  in  progress. 

In  the  majority  of  cases,  perhaps,  the  young  creature  is  in  the  lumbo-saoal 
position ;  while  in  others  it  may  be  in  the  lumbo-pubic,  or  right  or  left  lumbo- 
ilial  positions. 

Indicaiions. 

Authorities  are  generally  unanimous  in  asserting  that  this  is  one  of  the 
most  difficult  malpositions  the  veterinary  obstetrist  can  encounter.  Veiy 
frequently  the  mother  perishes  without  being  delivered ;  and  though  some- 
times a  live  calf  may  be  extracted,  it  is  rare  indeed  that  a  living  foal  ii 
obtained,  and  only  too  often  the  Mare  succumbs  after  parturition  has  been 
accomplished  by  manual  force.   The  chances  of  success  in  saving  either  mother 
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or  offapring  are  diminuhed  in  direct  proportion  to  the  time  laboar  has  been 
going  on,  the  fmtus  advanced  in  the  pelvic  cavity,  and  the  matemal  genital 
Oigana  injured  or  irritated  by  improper  manceuvres.  The  difficulty  is  also 
gteatly  increased  in  heifen,  or  animaJa  whose  genital  oanal  is  smaller  than 
usoal;  a  laige  fcetus  also  makes  the  malposition  more  aenous. 

The  rational  indication  is,  of  course,  to  extend  the  limbs  of  the  foetus  back- 
iraids,  as  in  ordinary  breech  presentation,  and  to  give  these  and  the  body  a 
direction  in  barmony  witb  the  axis  and  dimensions  of  the  pelvic  inlet,  so  that 
biith  may  be  effected  by  the  combined  efforts  of  the  mother  and  the  obstetrist. 
But  this  indication  is  often  most  difficult  to  ful&l ;  though  in  some  instances, 
and  even  with  the  Mare,  it  b  possible  when  labour  is  not  too  'advanced,  and 
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when  the  fcetua,  still  in  the  abdominal  cavity,  is  movable,  and  can  be  pushed 
sofficiestly  from  the  inlet  to  allow  the  lower  part  of  the  limba  to  be  seized 
and  brought  into  the  vagina. 

Pnabing  the  fcetus  as  far  into  the  abdomen  as  possible,  one  of  the  limbs  is 
seized  above  the  hock,  and  the  thigh  and  leg  flexed  as  completely  aa  circum- 
stances will  permit,  by  lifting  that  joint  towards  the  mother's  sacrum.  Still 
pushing  the  fcetus  off  by  means  of  the  repeller,  the  hand  is  passed  down  to  the 
hoof  or  claws  until  the  toe  and  front  part  of  these  rest  in  the  palm  of  the  band ; 
by  adopting  this  precaution,  danger  of  injury  to  the  uterus  or  vagina  is  averted. 
Then  tbe  foot  is  brought  into  the  paas^e  by  Hexing  all  the  joints  on  each 
other.  Again  pushing  the  fcetus  forward,  the  same  manoeuvre  is  repeated 
witb  the  other  limb,  if  necessary  ;  though  forced  extraction  has  sometimes 
succeeded  with  only  one  leg  in  tbe  passage,  that  which  is  retained  finding 
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space  ia  tlie  abdomen,  and  even  lacilitatiag  tlte  paaaage  of  th«  ttonx,  aGGmding 
tu  some  obstetriata. 

This  manipalatioa  is  rendered  more  difficult  than  in  hock  pieaentation,  fins 
the  fiiot  that  the  hocks  in  this  are  deeper  in  the  ntema,  and  jam  against  the 
brim  of  the  pelvis,  where  they  cannot  be  &eed  hj  the  hand.  The  difficultj 
is  surmounted  \>j  paaaing  a  blunt  book  round  them,  or  a  coid  as  in  Fig.  135, 
the  two  ends  of  this  outside  the  vulva  being  twisted  and  drawn  apwaidiud 
outwards  by  anassistant'j  while  the  operator,  pushing  at  the  croup,  thnvi 
the  body  of  the  foetus  forward,  and  thus  allows  the  point  of  the  calcie  tu  iim 
above  the  pelvic  btim,  when  the  1^  can  be  extended  backward  as  in  hock 
presentation. 

This  method,  however,  does  not  eacceed  in  every  case ;  and  when  the  croup 
is  firmly  wedged  in  the  pelvic  canal  and  the  thighs  have  cleared  the  inlet,  it 
is  only  too  often  impossible  to  effect  retropulsion.     Consequently,  there  an 


Fig.  1S7. 
Thigh  isd  Caoor  PsBeBStiitov  :  Tnion  Cokdbd. 

but  two  courses  open  :  extraction  of  the  ftntos  in  this  abnormal  podtaon,  or 
removing  it  by  embryotomy. 

Forced  extraction  of  the  foetus,  without  adjustment,  is  a  very  serioas,  Im- 
cause  a  very  violent,  measure,  and  is  frequently  fatal  to  the  mother,  as  well 
as  to  the  ofispring.  It  ahonld,  therefore,  not  be  lightly  adopted,  and  eveiy 
other  measure  of  a  milder  kind  should  be  tried  if  it  has  any  probable  chance 
of  success.  Throwing  the  mother  on  the  bock  or  side  may  efiect  a  chan^ 
for  the  better  in  the  position  of  the  fcetus;  orifetanding  or  lying,  then  laisioG 
the  hind-quartera  as  high  as  may  be  without  injury  should  be  tried. 

These  Ruling,  then  Lecoq's  method  may  be  resorted  to.  This  connsts  in 
passing  the  hand,  furnished  with  a  cord,  between  the  wall  of  the  pelvis  and 
the  body  of  the  f<etus  as  &r  as  the  thigh  of  the  latter ;  the  cord  ii  then 
poshed  beneath  the  thigh  as  far  as  possible  and  left  there,  while  the  hind  is 
passed  above — between  the  leg  and  body,  so  aa  to  bring  the  end  of  the  line 
up  around  the  etifie  and  back  throngh  the  vagina.  In  this  way  the  thigh  ia 
encircled  by  a  loop,  as  in  Fig.  137.  The  other  thigh  may  be  secured  in  the 
same  way  by  another  cord,  and  this  part  of  the  opeiation  will  perhips  b* 
much  facilitated  by  using  the  long  bent  porte-cord  (Fig.  148). 


DTSTOKIA  DEPENDING  ON  THE  POSTERIOR  PRESENTATION.    475 

Saint-Cyr  states  that  one  thigli  corded  may  be  sufficient ;  but  it  is  \m- 
donbtedlj  better  to  cord  both,  if  possible,  as  traction  on  the  two  limbs  keeps 
the  body  of  the  foetus  in  a  stnught  direction. 

The  ends  of  the  cords  being  joined  together  ontside,  assistants,  under  the 
direction  of  the  operator,  pull  with  the  necessary  amount  of  force,  while  the 
hand  of  the  operator  assists  in  the  vagina,  either  in  guiding  the  foetus,  seizing 
on  and  pulling  at  any  part  that  may  offer,  or  smoothing  down  the  folds 
of  mucous  membrane  in  the  canal  which  might  otherwise  increase  the  obsta- 
cles.    The  foetus  has  been  extracted  alive  by  this  procedure. 

Saake's  method  {Magazinvon  Gurlt  und  Herttcig^  1869)  is  somewhat  similar, 
except  that  there  is  only  one  cord,  and  that  encircles  the  body  instead  of  the 
thigh.  The  cord  has  a  ring  or  noose  at  the  end,  and  this  or  the  other  end  is 
passed  between  the  thighs  and  brought  out  at  the  flank  of  one  side;  then  the 
other  end  is  also  brought  out  in  front  of  the  other  flank.  Both  ends  are  carried 
to  the  top  of  the  back,  the  plain  end  is  passed  through  the  ring  (Fig.  138)  and 
brought  outside  the  vulva.  The  body  of  the  foetus  is,  it  will  be  observed, 
enclosed  in  a  loop,  the  upper  part  of  which — that  over  the  loins — is  carried 
back  over  the  tail  to  the  buttocks,  so  that  the  cord  now  only  encircles  the 
flanks.  The  advantages  of  this  method  over  the  other  are  chiefly  its  simpli- 
city, only  one  cord  being  required,  and  the  better  direction  in  which  traction 
can  be  exercised. 

In  three  cases  this  method  was  successfully  employed  by  Saake. 

There  can  be  no  doubt  that  the  foetus  may  bo  removed  in  this  malposition. 


Fig.  188. 
TniOH  iND  Cboup  Prxbe5tatio9  :  Body  Cosdbd. 

with  both  the  hind-limbs  extended  forward  under  the  abdomen.  Cartwright 
says :  ''  I  perfectly  recollect,  in  one  instance,  delivering  a  Cow  of  a  very 
large  ca]f  with  both  of  its  hind-legs  under  its  abdomen,  and  I  never  saw  a  Cow 
alter  calving  do  better."  In  those  instances  which  are  attended  by  success, 
it  will  be  found  either  that  the  foetus  is  small  or  the  pelvis  laige  and  well- 
fonned. 

Some  practitioners  resort  to  the  sharp  crotchets,  fixing  them  in  the  muscles 
of  the  croup,  towards  the  hip  joint;  but  unless  the  hook  has  a  bearing  on  the 
femur  the  hold  is  not  very  firm.  In  a  case  of  this  kind,  Drouaid  found  that 
the  skin  and  muscles  yielded,  the  femur  was  disarticulated,  and  the  hind-limb 
itself  entirely  torn  away  from  the  body.  Kotwithstauding  this  diminution 
in  the  volnme  of  the  foetus,  delivery  was  still  impossible ;  the  other  limb  was 
torn  away  in  a  similar  manner,  after  which  a  crotchet  was  fixed  in  each 
cotyloid  cavity,  and  the  foetus  was  then  easily  extracted.  In  addition  to 
the  malposition,  the  young  creature  was  affected  with  hjdro-cephalus. 
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The  use  of  sharp  crotchets  in  such  cases  is  always  attended  with  nsk  \ 
should  they  slip  during  traction,  or  not  be  carefully  implanted  in  the  fioBtafl, 
they  may  do  great,  if  not  fatal  injury  to  the  mother. 

To  escape  the  dangers  which  accompany  the  use  6f  the  crotchets  in  this 
way,  another  method  has  been  proposed  and  practised  by  many  T^erinaiy 
obstetrists.  The  perineal  r^on  of  the  foetus  is  largely  incised,  and  ibs 
hand,  armed  with  a  crotchet,  is  passed  into  the  pelvis  by  this  opening,  ths 
crotchet  being  fixed  either  in  front  of  the  symphysis  pubis,  on  one  of  the 
branches  of  the  ilium,  or,  which  is  perhaps  better,  in  one  of  the  otsI  foxa- 
mina.  Two  crotchets-— one  for  each  side — may  be  used.  By  this  method, 
a  more  solid  hold  is  obtained,  and  greater  force  can  be  easily  exerted. 

Gartwnght  observes :  "  In  those  cases  in  which  we  are  unable  to  extnei 
by  the  breech,  through  not  getting  the  legs  up  straight  by  laying  hold  of  the 
feet,  or  when  bent  at  the  hocks^  we  should  make  pretty  free  incisions  throogh 
the  skin  about  the  ilio-femoral  articulations  or  rump,  and  afterwards  cot  <» 
tear  the  muscles  around  these  asunder,  and  then  we  can  secure  cords  around 
the  iliac  processes  and  coccygeal  bones^  and  hooks  against  the  edge  of  the 
obturator  foramen,  by  which  means  we  can  remove  the  pelvic  and  cocc]^[eal 
bones ;  and  having  done  so,  we  can  apply  a  cord  around  the  head  of  the 
thigh-bones  and  pull  them  out  We  must  next  make  an  incision  into  the  ab- 
domen and  remove  the  viscera,  as  they  are  sometimes  pushed  forward,  and  ]ne- 
vent  our  removing  the  other  parts  of  the  foetus.  Then  we  must  either  pass 
cords  around  the  skin  that  surrounds  the  thigh,  or  insert  hooks  into  the  akin, 
and  draw  the  remainder  of  the  foetus  out  with  its  hind-legs  under  its  belly, 
and  so  complete  extraction." 

Eueff  proposes  to  detach  the  coxae  from  the  sacrum,  by  operating  in  the 
pelvis  of  the  foetus,  and  afterwards  to  extract  the  hind-limbs  thus  separated 
from  the  trunk.  Others  recommend  symphyseotomy — an  operation  to  be 
described  hereafter. 

When  the  foetus  is  in  the  lumbo-pubic  position,  the  same  obstacles  are  en- 
countered. Yeiy  often  the  hind-limbs  are  bent  at  the  hocks,  and  these  wedge 
against  the  floor  of  the  sacrum.  The  same  order  of  manoeuvres  has  to  be 
adopted.  Eetropulsion  allows  space  to  flex  the  upper  joints,  then  extend 
the  limbs.  When  extraction  cannot  be  accomplished  with  the  animal  in  a 
standing  attitude,  it  should  be  placed  on  its  back.  When  success  does  not 
attend  the  ordinary  manipulations,  then  the  hind-limbs  of  the  foetus  most 
be  disarticulated  at  the  hocks,  or  higher. 

In  all  manoeuvres  of  this  kind,  great  care  must  be  exercised  in  preventing 
injury  to  the  maternal  organs  by  the  feet  of  the  young  creature^  or  the  jagged 
ends  of  bones;  and  while  traction  is  being  employed,  the  hand  of  the  opeiator 
should  be  busy  guiding  these  parts  through  the  genital  passage. 

The  smaller  animals — Bitch,  Sow,  Ewe— may  be  delivered  by  the  forceps, 
small  crotchet,  or  the  tube-noose  to  be  hereafter  described.  The  Ccesaiean 
section  may  also,  in  extreme  cases,  be  resorted  to  with  the  Bitch  and  Sow. 

1.  Cartwright  (Ledure  on  "  Veterinary  OheUtricy  ")  was  called  to  attend  »  Gov  in 
partimtion.  It  was  a  breech  presentation,  bnt  the  oa  nteri  waa  only  partially  dilated, 
thoogh  by  gentle  manipolation  it  became  tolerably  widened.  After  mnch  labour  one 
hind-leg  waa  raised,  bat  for  a  long  time  the  other  could  not  be  found.  At  length  it 
was  dircovered,  and[,  through  great  exertion,  broneht  into  its  proper  portion  and  the 
calf  extracted.  In  the  course  of  the  day  the  Cow  died.  The  difficulty  in  this  cass  was 
due  to  the  fact  that  the  main  bulk  of  the  f oetua  lay  in  the  body  of  tbs  uUkom, 
while  one  of  the  hind-legs  lay  fully  extended  in  one  of  the  uterine  oomua,  the  opsning 
into  which  waa  not  far  distant  from  the  os,  as  was  demonstrated  on  opening  the 
Cow.    All  the  time  the  aaaistant  waa  striving  to  force  the  breech  bade,  to  obtain 
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imaoe  to  raise  the  leg,  he  was  actaally  ohstmctiiig  deliyery  by  impacting  the  limb. 
Oording  the  hock,  drawing  it  into  the  vagina  as  far  as  possible,  and  ampntating  the  leg 
at  that  or  the  hip  joint,  would  have  been  the  proper  procedure. 

2.  Hie  same  practitioner  ( Veterinarian^  vol.  xv.,  p.  374)  was  sent  for  to  see  a  Cow 
which  had  been  attempting  to  calve  for  a  whole  day.  An  examination  proved  it  to  be  a 
case  of  posterior  presentation,  with  the  hind-legs  down  towards  the  udder.  A  cord 
was  tiea  round  each  hock,  an  assistant  pulled  gently  at  the  left  one,  while  Cartwright 
attempted  to  reach  the  foot,  but  could  not.  The  Cow,  which  had  been  standing,  now 
lay  down  on  £he  right  side,  and  the  hind-quarters  were  well  raised  by  means  of  straw. 
An  assistant  pushed  back  the  croup  of  the  calf,  while  the  operator  seized  the  foot ; 
but  little  advantage  could  be  gained.  The  Cow  bein^  a  '*  roomv ''  one,  the  assistant 
was  now  directed  to  firmly  and  steadily  force  the  point  of  the  hock  forwards,  while 
Cartwright  pulled  at  the  foot ;  in  this  way  the  latter  was  got  up  and  brought  straight 
into  the  passage.  This  limb  being  raised,  more  room  was  allowed  to  manipulate  and 
adjust  the  other  leg  in  the  vagina.  Both  legs  were  now  corded  above  the  fetlock,  the 
vagina  was  lubricated  with  oU,  and  traction  begun.  The  passage  was,  however,  so 
narrow  that  the  calf  could  not  be  advanced;  "  we  then  fastened  a  neckins  strap  from 
the  hames  around  each  leg  just  above  the  hock,  by  means  of  which  it  made  more  room 
to  pull  at  and  was  nearer  the  parts.  By  severe  pulling  we  got  the  hind-parts  through; 
but  when  we  arrived  at  the  chest  the  passage  was  tighter  than  ever,  and  we  almost 
despidred  of  accomplishing  our  object."  A  part  of  the  cart-rope  was  finally  tied  round 
the  body  of  the  calf,  by  which  means  two  men  pulled  with  great  effect,  and  delivery 
was  completed.  The  Cow  received  gruel  and  brandy,  and  a  truss  was  applied.  Per- 
fect recovery  ensued. 

3.  Naylor  {Ibid.  vol.  xxxiii.,  p.  323)  examined  a  Mare  in  labour,  and  found  the  foal 
lyinff  on  its  back  with  its  hocks  at  the  os  uteri.  With  difficulty  one  limb  was  got  for- 
wwd  and  the  other  amputated  at  the  hock-joint.  A  hook  was  placed  within  the  pelvis 
of  the  foal,  and  both  hind-limbs  having  been  secured,  with  much  exertion  rotation 
was  effected,  the  back  of  the  voung  creature  being  upwards.  Considerable  force  had 
to  be  employed  in  extracting  the  foetus,  during  which  the  perineum  gave  way.  Though 
the  laceration  was  sutured  and  the  Mare  placed  under  medical  treatment,  death  oc- 
curred in  two  days. 

Dtstokia  from  the  Head  and  Fore-limbs  in  the  Posterior  Presentation. 

In  posterior  presentations,  difficulties  caused  by  the  head  or  fore-limbs,  or 
perhaps  both,  have  sometimes  to  be  overcome  by  the  obstetrist. 

With  the  forelegs,  the  chief  obstacle  appears  to  be  offered  by  the  elbows. 
If  these  limbs  are  in  a  state  of  abduction,  and  the  elbows  widely  separated  from 
the  body,  these  latter  come  in  contact  with  the  brim  of  the  maternal  pelvis, 
and  jam  against  it :  thus  offering  a  formidable  resistance  to  further  progress. 

The  head  does  not  so  readily  constitute  an  obstacle  to  birth,  though  in  the 
posterior  presentation,  being  the  last  portion  of  the  foetus  to  enter  the  passage, 
its  widest  part  may  become  fixed  either  in  the  pelvic  inlet,  or  be  retained  by 
the  cervix  uteri  when  this  has  happened  to  contract  earlier  than  usual.  This 
sometimes  occurs  with  the  calf  and  some  of  the  smaller  animals,  but  more 
especially  puppies.  Indeed,  it  is  not  very  uncommon  to  witness  Bitches  with 
the  hind  part  of  the  body  of  a  puppy  hanging  from  the  vulva,  the  head  being 
firmly  wedged  in  the  passage. 

Indicaiums. 

This  resistance  may  be  overcome  in  some  instances,  and  especially  if  the 
foetus  is  dead,  by  considerable  traction.  In  other  cases,  however,  and  more 
frequently  when  the  foetus  is  alive,  this  traction  cannot  be  practised  with  im- 
punity, so  far  as  the  foetus,  or  even  the  mother,  is  concerned.  Eotation  of 
the  foetus  is  then  to  be  recommended ;  and  this  is  not  difficult  in  carrying 
out,  considering  that  a  large  portion  of  the  body  is  already  outsideihe  vulva, 
and  can  be  utilised  in  effecting  the  operation.  The  fore-Umbs  very  often  as- 
some  a  £sivourable  position  for  extraction  during  the  movement  If  rotation 
is  not  saccessful,  embryotomy  must  be  resorted  to. 
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With  regard  to  the  head,  traction  will  also  remove  it  from  the  genital  cuul: 
the  body  of  the  fodtns  being  moved  alternately  from  side  to  side,  and  np  and 
down,  so  as  to  engage  the  head  in  the  passage  by  all  its  diameters. 

With  small  animals,  such  as  the  Bitch,  an  emollient  hip  bath  is  very  use- 
ful;  as  are  also  injections  of  warm  water,  oil,  or  glycerine  into  the  Taginn 
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CHAPTER   III. 
ia  from  Transverse  Presentations. 


Thb  foetus  is  said  to  be  in  a  transverse  position,  when  the  hand  of  tbe 
obstetrist,  instead  of  meeting  with  the  anterior  or  posterior  part  of  the  body, 
comes  in  contact  with  the  trunk,  either  by  the  shoulders,  withers,  ndes, 
flanks,  haunches,  loins,  back,  sternum  or  belly,  or  (which  is  perhaps  most 
frequent)  all  6f  the  limbs  coUected  together.  The  fostus,  instead  of  hanng 
its  greater  axis  parallel  to  the  pelvis  of  the  mother,  has  it  transverse,  or  more 
or  less  perpendicular  to  the  antero-posterior  diameter  of  the  pelvic  canaL 

The  possibility  of  the  foetus  assuming  a  transverse  position  in  the  uterasba 
been  denied  on  various  occasions  by  Goubauz,  who  bases  his  objections  on  ana- 
tomo-physiological  reasoning :  contending  that  the  uterus  cannot  contaia  the 
young  creature  when  so  placed,  if  the  various  dimensions  of  the  latter  be  cozd- 
pared  with  those  of  the  gravid  oigan.  In  the  first  place,  however,  it  must  be  re- 
membered that  the  uterus  is  not  an  unalterably-shaped  body  with  rigid  walls, 
but  a  membranous  sac  whose  parietes  are  soft  and  yielding ;  and  that  its  fonn 
may  vary  with  the  displacement  of  its  contents  :  in  a  word,  that  its  transrene 
diameter  may  be  increased  at  the  expense  of  its  length.  Besides,  the  foetus 
itself  is  not  a  compact  unyielding  mass,  but  is  so  flexible  that  it  may  assume 
the  most  varied  attitudes  and  shapes. 

But  the  strongest  proofs  in  favour  of  the  possibility  of  such  presentations 
are  furnished  by  obstetrical  experience :  the  facts  published  by  a  host  of  ob- 
servers entirely  demolishing  the  antagonistic  theoretical  notions.  It  may  be 
noted,  however,  that  though  the  presentations  are  justly  designated  tnuoa- 
verse,  yet  the  body  of  the  foetus  is  generally  a  little  oblique  in  one  direction 
or  the  other. 

Though  the  transverse  vertical  or  horizontal  presentations  are  not  altogether 
fare,  yet  they  are  much  less  common  than  the  longitudinal  presentations,  and 
especially  the  anterior  presentation.  They  do  not  appear  to  be  primary,  and 
they  are  more  frequent  in  the  Mare  than  the  Cow — ^perhaps  becauae  of  the 
more  energetic  contractions  of  the  uterus  in  the  former  animal  not  allowing 
natural  adjustment  of  the  foetus,  should  the  latter  not  be  exactly  in  a  £iivoiir- 
able  position  when  labour  commences.  When  the  liquor  amnii  escapes  pre- 
maturely, the  deviation  is  still  more  likely  to  occur,  and  particularly  if  the 
OS  is  not  sufficiently  dilated.  Torsion  of  the  uterus ;  spasm  of  the  cervix ; 
violent  straining  and  disordered  movements  of  the  mother;  deviation  of  some 
part  of  the  foetus — especially  of  the  head;  hydrocephalus,  monosomianism, 
etc.,  have  all  been  noted  at  times  as  a  cause  of  transverse  presentationa  De- 
formed Ulad  may  also  lead  to  this  presentation,  especially  if  it  is  distorted, 
as  in  Fig.  84. 

These  presentations  are  essentially  dystokial;  as  it  is  evident  that  the  foetuSr 
if  of  normal  size,  cannot  pass  crossways  or  sideways  through  the  pelvic  canal. 
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which  barely  affords  space  for  its  passage  longitudinally.  Birth,  therefore, 
cannot  take  place  without  assistance ;  version  must  be  practised  in  order  to 
change  the  presentation,  and  one  or  other  of  the  extremities  of  the  oval  mass 
which  the  body  of  the  foetus  represents  must  be  brought  towards  the  inlet. 
The  malpresentation,  through  hindering  birth  greatly,  endangers  the  life  of 
the  young  creature,  and  especially  if  it  be  a  foal. 

Ar  mentioned  at  page  225,  the  transverse  presentations  of  the  body  may 
be  limited  to  two  kinds :  the  dorso4umhar,  in  which  some  part  of  the  back 
presents  at  the  inlet ;  and  the  stertUHibdamiTud,  in  which  the  lower  part  of  the 
body  (belly)  offers.  In  the  latter  presentation,  the  limbs  first  enter  the  os  and 
genital  canal,  and  they  may  be  two  (a  hind  and  fore),  though  more  frequently 
three  or  all  of  them  may  be  engaged ;  the  head  may  or  may  not  have  passed 
into  the  inlet. 

Dtstokia  from  the  Dorso-lumbar  Presentation. 

To  diagnose  this  cause  of  dystokia — or  back  presentation — is  not  always 
easy.  Labour  has  being  going  on  for  some  time,  the  "  waters  "  have  escaped, 
and  though  the  straining  may  be  very  energetic— even  violent — yet  nothing 
is  seen  of  the  foetus.  When  the  hand  is  introduced  into  the  genital  canal,  in 
Older  to  discover  the  situation  of  the  foetus  and  the  nature  of  the  obstacle 
which  hinders  birth,  it  encounters  at  first  a  more  or  less  rounded  sur&ce, 
which  does  not  offer  any  special  character  by  which  it  might  be  recognised. 
The  hand  is  then  passed  deeper  into  the  uterine  cavity,  and  turned  in  every 
direction  over  the  body  of  the  foetus  (for  such  it  is),  so  as  to  find  some  parts 
which  may  be  distinguished,  and  by  which  the  position  of  the  young  creature 
in  the  uterus  may  be  learned. 

By  this  methodical  exploration,  the  obstetrist  recognises  that  the  body  of 
the  foetus  is  more  or  less  curved  in  the  back,  one  of  the  regions  of  which  pre- 
sents at  the  inlet ;  while  the  head  and  limbs,  more  or  less  entangled  with  each 
other,  and  more  or  less  accessible  to  the  hand,  are  directed  towards  the  fundus 
of  the  uterus.  It  now  remains  to  discover  the  region  which  first  met  the 
hand,  and  the  following  memoranda  will  assist  in  achieving  this  point.  The 
wUhers  are  recognised  by  the  prominences  which  the  spinous  processes  form 
at  this  part ;  the  thin  wedge-shaped  outline  of  the  part ;  and  the  hair  of  the 
mane  wbich,  in  the  foal,  ends  here.  The  lumbar  region  may  be  distinguished 
by  the  large  and  almost  level  surface  it  offers ;  the  projecting  external  and 
internal  angles  of  the  coxae  in  its  vicinity ;  the  hollow  of  the  flank  leading  to 
the  thigh  and  stifle.  The  dorsal  region,  or  hack,  is  discovered  by  the  arches  of 
the  ribs  springing  from  each  side,  with  the  intercostal  spaces. 

Having  diagnosed  the  presentation,  the  position  must  now  be  determined, 
and  this  is  done  by  ascertaining  the  direction  in  which  the  head  lies.  With 
legard  to  this,  we  pointed  out  at  page  226  that  there  were  three  positions  of  the 
fostus :  1.  The  cephalo-tlial  positions,  two  in  number,  in  one  of  which  the  foetus 
has  the  head  directed  towards  the  right  flank  of  the  mother  (right  cephalo-Uial 
position),  and  in  the  other  towards  the  left  flank  (left  cephalo-Uial  position),  the 
head  and  feet  occupying  the  uterine  comua ;  while  in  the  cephalo-sacral  posi* 
tion,  the  foetus  looks  as  if  seated  on  the  udder  of  the  mother,  the  head  being 
directed  aforward,  the  mane  towards  the  sacro-lumbar  region  of  the  dam. 

It  can  scarcely  be  necessary  to  mention  that  the  exact  position  of  the  foetus 
should  be  ascertained  before  attempts  at  extraction  are  ventured  upon ;  as  this 
presentation  is,  in  nearly  every  case,  a  very  serious  one,  and  only  too  frequently 
requires  all  the  skill  and  judgment  of  the  obstetrist  to  rectify.    The  gravity 
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of  the  case  will,  hoirerer,  much  depend  upon  the  period  when  the  vetecnur 
surgeon  ia  called  in,  and  the  condition  of  the  parturient  animal.  When  sof- 
ficiently  eaily  in  hia  attendance,  however,  a  favourable  result  may  olUn,  if 
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not  always,  be  anticipated :  tlie  mother  may  be  saved,  and  frequently  tl 
offspring — particularly  in  the  Cow  and  Goat. 
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Thia  favourable  issue  is  due  to  the  fact,  that  the  presentation  does  not  ad- 
loit  of  the  foetus  entering  the  inlet,  and  it  therefore  remains  in  the  abdomin*! 
cavity,  where  there  is  space  to  manipulate  it,  and  thus  remedy  the  preaenl*- 


D78T0KIA  FROM  TRASSVERSE  PRESENTATIONS. 


Ml 


tian.  The  obetetrut,  tbangh  he  may  have  to  contend  with  the  pualjBing 
uil  btigaing  uterine  contractions,  haa  not  to  oveicome  the  wedging  of  the 
Aetoi  in  the  pelvic  canal — so  common  in  the  defective  anterior  or  posterior 
pneentationa. 


The  principal  indication  in  anch  cases  is  to  converi;  the  dorsal  into  an 
anterior  or  posterior  presentation,  according  to  circumBtancea.  Hippocrates 
has  well  said,  that  the  fcetus  is  like  a  coit  which  has  fallen  into  a  bottle,  and 
vhich  can  only  be  extracted  by  one  end  or  the  other. 

Certainly,  iiun  presentation  offers  serious  dif&culties,  from  the  foct  that 
tbere  is  nothing  about  the  fcetus  to  lay  hold  of  advanta^eonsly,  or  to  which 
cords  conid  be  attached.     In  the  majority  of  instances,  a  long  interval  has 
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elapsed  since  partnrition  began ;  the  "  waters "  have  escaped,  the  genital 
canal  is  swollen  and  congested  from  the  attempts  of  amateurs  at  delivery, 
the  interior  of  the  uterus  is  dry  and  adhesive,  the  organ  liea  as  close  to 
the  fcetna  as  a  glove  does  to  the  hand,  and  the  pai^nt  is  exhausted  with  un- 
availing Etraining,  and  perhaps  maltreatment;  tiiongh  the  most  trifling  mani- 
pulation in  the  utems  will  excite  it  to  the  most  vigorous  contractions. 

It  is,  ordinarily,  in  these  circumstances  that  the  veterinary  surgeon  is  re- 
quired to  save  mother  and  oflspring.  What,  then,  u  the  first,  most  urgent, 
and  indeed  the  chief  indication  1  This  must  be  version.  The  presentation 
mutt  be  converted  into  an  anterior  or  posterior  one,  and  this  at  the  expense 
of  much  patience,  fatigue,  and  akilL  But  in  what  direction  ia  veraion  to  be 
practised  1  Bainard  lays  it  down,  as  a  rule,  that  the  extremities  of  the  fcetus 
which  are  nearest  the  pelvis  are  those  which  should  be  brought  into  the 
inlet ;  and  that  if  both  ends  of  the  foetus  are  at  about  an  equal  distance  from 
it,  tha  anterior  should  be  chosen,  becanae  it  is  the  easiest  for  delivery.  This 
nile,  however,  has  not  been  recognised  by  the  majority  of  the  best  authori- 
ties.    On  the  contrary,  experience,  as  w^  as  theory,  has  demonstrated  that 
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in  the  majority  of  cases  pelvic  Toraion  ib  the  moet  advantageous ;  ii 
as,  when  this  has  been  effected,  there  are  only  the  hind-limbs  of  the  young 
cieatoie  to  deal  with,  whereas  in  anterior  version  there  is  the  head  in  addi- 
tion to  the  fore-legs,  and  this  may  offer  difficulties  which  have  not  to  be 
dreaded  in  the  posterior  presentation — ^more  especially  if  there  is  anyihing 
abnormal  in  the  condition  of  the  head.  Kot  unfireqnently,  and  particnkriy 
when  the  foetus  is  yet  alive  and  vigorous,  a  kind  of  spontaneous  evolution  is 
effected  in  an  unexpected  direction;  for  it  has  been  found  that,  in  acting  on  the 
croup  of  the  fuetus,  this  has,  by  eneigetic  movements  of  its  own,  and  coincident 
with  sudden  contractions  of  the  uterus,  described  nearly  a  half-circle;  so  that 
instead  of  the  loins  being  under  the  hand,  the  withers  and  upper  part  of  tb» 
neck  are  encountered,  and  delivery  is  readily  accomplished. 

Before  version  is  attempted,  the  intra-uterine  injection  of  emollient  flnids 
should  be  practised ;  this  is  most  essential  if  the  waters  have  escaped  ibr 
some  time.  Then  retropulsion  must  be  had  recourse  to.  The  fostus  mnst 
not  be  pushed  directly  forward  into  the  uterus,  but  rather  obliquely,  and  in 
a  direction  the  opposite  to  that  of  the  part  we  wish  to  bring  before  Uie  inlet 
The  hand  or  repeUer  must  be  used  for  this  purpose,  and  as  version  is  difficolt, 
so' must  the  intra-uterine  injections  be  frequent. 

The  retropulsion  and  iigection,  together  with  the  uterine  contractions,  hare 
the  effect,  in  many  cases,  of  making  the  body  of  the  foetus  glide  around  tiie 
inner  surface  of  the  uterus,  until  a  convenient  part  presents.  Then  the  limbs 
and  head — if  they  are  required,  or  only  the  hind-limbs,  if  it  should  be  so 
decided — ^are  brought  into  the  genital  canal  by  the  hand  or  by  cords.  If  the 
occasion  demands  it,  rotation  may  be  resorted  to,  in  order  to  convert  the 
vertebro-ilial  position  into  the  vertebro-sacral  or  vertebro-pubia  Delivery  is 
completed  by  moderate  traction. 

The  manipulations  will,  of  course^  vary  with  circumstances ;  but  it  wiQ 
generally  be  found  that,  in  all  cases,  raising  the  hind-quarters  of  the  mother 
will  render  them  much  easier  of  accomplishment  ^ 

When  these  manoeuvres  have  feiiled,  embryotomy  has  been  practised.  The 
intestines  and  other  organs  can  be  extracted  by  an  incision  in  the  flank ;  the 
vertebrae  may  be  divided  at  the  presenting  part,  and  the  entire  body  cut 
through  at  this  division ;  then  each  half  can  be  extracted  in  the  best  and 
easiest  manner  possible. 

The  following  are  a  few  illustrative  cases  of  this  presentation : 


1.  Lecoq  (M&m.  de  la  SockU  ViUrmaire  du  Calvados,  No.  yL),  in  1824,  waa  aom- 
moned  to  aaaiat  a  Mare  in  parturition.  The  "  watera  "  had  eacaped  three  hoora  |ae- 
vionaly.  On  the  hand  beins  introduced  into  the  ntema,  an  nndiatinguiahaUe  maaa 
waa  encountered.  After  a  long  exploration  the  withers  and  mane  were  diatingwiahiri, 
and  it  waa  aaoertained  tiiat  the  f oBtua  waa  almoat  in  a  aitting  attitude,  the  bead  and 
neck  curved  upwarda  and  f  orwarda  towarda  the  aacro-lumbar  region  of  the  mother.  A 
aharp  hook  was  fixed  about  an  inch  in  depth  in  the  middle  portion  of  tiie  nedt,  near 
ita  upper  margin ;  the  handle  waa  given  to  an  aaaistant,  while  Lecoq  placed  his  hand, 
in  aupination,  a  little  higher  than  the  withers.  The  foetus  waa  carried  towmida  the 
fundua  of  the  uterua  by  pulling  at  the  hook.  Either  through  this  tractiofii,  or  pediaps 
owing  to  the  pain  cauaed  by  the  hook,  the  f oetua  made  a  sudden  moYement  whidi,  ae- 
eondeid  by  the  hand  of  the  operator,  produced  a  somewhat  considerable  die^laoeinent. 
.  .  .  The  crotchet  was  a^pun  fixed  towards  the  neck,  but  only  through  tiie  akin.  Shght 
traction  waa  made,  while  the  hand,  reating  on  the  upper  and  anterior  pArt  ol  the 
ahoulder,  pushed  it  sufficiently  to  allow  the  top  of  the  head  to  be  reaehed,  then  the 
lower  jaw ;  so  that  the  foal  was  brought  into  the  vertebro-pubic  position,  anterior  pre- 
aentation,  and  delivery  was  effected. 

The  foal  was  bom  alive — an  unusual  circumstance  in  such  a  protracted  laboiir»  and 
the  wounds  made  by  the  crotchet  had  healed  in  eight  days. 

2.  Saint-Cyr  {Op.  cU,,  p.  501)  reporta  that,  in  1852,  a  female  Aaa^  aged  six  y«an> 
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broaght  to  the  Lyona  Veterinarjr  SohooL  It  wu  twelve  days  over  its  time  of 
foaling,  and  eight  days  before  its  admission  it  had  shown  the  first  symptoms  of  par* 
tnrition,  bat  nothing  appeared ;  the  labour-pains  had  nearly  ceased,  ont  every  day 
the  creatnn  was  becoming  more  enfeebled.  It  was  in  a  very  unf avoorable  condition 
when  examined ;  from  the  volva  escaped  an  extremely  foetid  brownish  fluid.  A 
uterine  exploration  established  the  fact  that  there  was  a  dead  and  putrefying  foetus  ; 
it  waa  lyins  on  the  right  side,  the  body  very  much  curved  ;  the  UnuM  were  entangled 
and  oould  Be  touched  towards  the  left  flank  ;  the  head  was  placed  on  the  l^t  side  of 
the  chest,  where  it  could  also  be  felt ;  the  back  lay  in  front  of  the  inlet,  into  wMch  no 
part  of  the  foetus  was  engaged.    The  uterine  contractions  were  feeble. 

"nie  case  being  diagnoMoT as  a  back  presentation,  right  cephalo-ilial  position,  version 
waa  decided  upon.  Placing  the  open  nand  upon  the  withers,  the  body  of  the  foetus 
waa  energetically  pushed  forward,  downward,  and  totherisht.  After  sevend  fruitless 
efforts,  the  foetal  mass  began  to  move  on  the  lower  surface  of  the  uterus  in  the  direction 
indicated,  and  in  this  way  changed  the  position,  as  well  as  the  presentation :  the  croup 
being  brought  towards  the  inlet,  while  the  withers  were  farther  removed  from  it;  the 
body  had  begun  a  rotation  movement,  for  the  belly,  which  had  been  forward,  now 
looked  obliquely  upward ;  while  the  hiud-limbs,  which  were  more  accessible  to  tiie 
hand,  were  near  the  sacro- vertebral  angle.  The  left  hind-pastern  was  corded  and 
broaght  into  the  vagina,  then  the  light,  which  was  situated  deeper.  The  body  of  the 
foal  waa  now  pnshM.  to  the  right,  while  assistants,  pulling  at  the  cords  as  they  were 
ordered,  drew  it  into  the  axis  of  the  pelvis  by  drawing  a  little  towards  the  riflht. 
Under  the  influence  of  these  combined  efforts,  the  limbs  were  extended  in  the  pelvio 
canal,  the  foetus  turned  round — the  withers  advancing  towards  the  fundus  of  the 
ntems,  the  croup  entering  the  inlet ;  whUe  at  the  same  time  the  whole  body,  rotating 
on  its  axis,  assumed  the  mmbo-pubio  position.  The  foetus  was,  consequently,  in  this 
position,  posterior  presentation  ;  there  was  nothim^  to  hinder  its  extraction,  and  this 
waa  accompliiAied  by  a  few  well-managed  pulls.  Tne  entire  operation  did  not  occupy 
more  than  a  quarter  of  an  hour.  Unfortunately,  however,  the  Ass  was  in  a  sinkins 
condition  when  brought  to  the  school ;  the  fcetus  and  its  envelopes  were  decompo6e<C 
and  the  genital  canal  was  violently  inflamed.  No  wonder,  then,  that  three  and  a  half 
days  after  delivery,  and  notwithstanding  the  greatest  care,  the  poor  creature  died 
from  the  combined  effects  of  metro-peritonitis  and  septiknmia. 

3.  Thierry  {Rtcued  de  M4d,  VSUrinaire,  1874,  p.  762)  attended  a  Cow  seventeen 
days  beyond  its  period  of  calving,  and  which  had  been  in  labour  for  some  time,  but 
noUnng  had  appeared  ;  an  empinc  had  been  called  in,  but  he  could  find  nothing  save 
the  back.  The  Cow  was  lyine,  back  arched,  and  making  violent  and  almost  continu- 
ooa  efforts.  On  exploration  the  back  of  a  large-sized  foetus  was  found ;  the  creature 
seemed  to  be  lyinff  on  the  right  side,  its  body  greatly  curved,  the  head  and  fore-legs 
sitoated  in  the  rigiit  flank,  and  the  tail  and  hmd-leffs  in  the  left  flank.  Pushing  the 
hand  deeper,  the  posterior  ribs  and  left  flank  of  the  foetus  were  felt ;  to  the  risht  the 
ahoolder  ooald  not  be  reached  ;  but  to  the  left,  the  left  stifle  was  discoveredL  The 
calf  had  evidently  been  dead  for  some  days,  as  the  skin  came  away  in  shredB,  as  well 
as  the  envelopes. 

By  the  right  hand  a  corded  crotchet  was  fixed  in  the  lower  part  of  the  left  flank, 
close  to  the  stifle  ;  by  the  left  hand  another  very  long  solid  crotchet  was  fixed  in  the 
costal  region,  as  near  as  possible  to  the  shoulder,  and  twisted  round  several  times. 
Witii  the  latter  an  assistant  was  to  push  the  foetus  forwards,  while  another  assistant 
palled  towards  him  with  the  corded  crotchet,  with  the  view  of  bringing  the  foetus  into  the 
posterior  presentation.  At  the  same  time  that  the  assistants  executed  this  task, 
ThieRy  poshed  his  left  arm  as  far  as  possible  towards  the  left  flank  of  the  Cow,  and 
alter  grnit  exertion  got  hold  of  the  lest  hock.  Gradually  the  excessively  violent  con- 
tractions of  the  uterus  enabled  him  to  secure  the  hind-foot  and  bring  it  into  the  pas- 
aaga,  but  the  right  foot  could  not  be  touched.  A  cord  was  attached  to  the  famd- 
pastern,  and,  withdrawing  the  crotchets,  several  people  palled  at  it  and  brought  the 
limb  beyond  the  vulva;  the  tidl  being  now  seized,  powerful  traction  was  combined  with 
the  stzpslsive  efforts  of  the  mother. 

The  right  limb,  however,  was  still  an  obstacle  to  birth ;  the  attempts  at  extraction 
had  occupied  two  hours  and  a  half,  and  the  Cow  had  stood  all  the  time ;  now,  however. 
it  fell,  and  the  leg  of  the  foetus  secured  outside  the  vulva  tore  awav  ht>m  the  pelvis. 
A  strong  cord  was  passed  through  the  left  foramen  ovale,  and  the  long  solid  crotchet 
was  inserted  in  the  loins,  towarasthe  thirteenth  rib ;  while  another  smaller  hook  was 
fixed  in  front  of  the  pubis.  By  these  means  an  enopnous,  but  well-formed  calf,  was 
soon  bronght  away. 

With  careful  subsequent  treatment,  the  Cow  quite  recovered. 

4.  Vfemert  {BuUetmiU  la  S<K.Cenirakd€M4d.rSUrmaire,im,V.  7 
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case  of  a  Cow  which,  daring  the  later  period  of  pregnancy  especially,  had  the  bdly 
BO  large  that  it  was  supposed  to  have  twins.    The  foetus  conla  be  seen  moving  at  tlie 
left  and  right  flank,  but  when  the  period  of  gestation  had  expired  an  aocident  canted 
its  death.     Parturition  commenced,  bnt  the  efforts  were  not  vigorons ;  the  pootion 
of  the  fcetus  could  not  be  ascertained  by  the  farm-people.    The  Cow  lay  on  iti  left 
side,  and  Wemert,  exploring  the  vagina  and  uterus,  found  only  the  ba^  of  the  calf ; 
to  the  right,  at  the  level  of  the  ilium,  the  tail  and  buttock  were  discovered,  and  to  the 
left,  on  tiie  same  level,  the  withers  and  ridge  of  the  neck.  Neither  feet  nor  hcaid  conld  be 
reached,  nor  yet  the  elbows  or  hocks ;  the  umbilical  cord  was  not  to  be  found.  Muta- 
tion upwards  was  attempted,  with  a  view  to  placing  the  foetus  on  its  beUy ;  with  great 
difficulty  a  knee  was  seized,  and  this  was  secured  by  a  cord.     Pushing  on  the  rame 
with  the  right  hand,  and  puUinp;  at  the  same  time  with  the  left  hand  on  the  nxed 
limb,  the  operator  contrived  to  effect  a  slight  version,  which  allowed  him  to  get  hold 
of  another  foot  by  the  claws.    Exhausted  by  his  efforts,  Wemert  was  obliged  to  denii 
for  half -an-hour.    At  this  period  a  hind  and  fore-limb  had  been  brought  into  ^e 
passa^  ;  beyond,  in  front  of,  and  across  the  pelvis,  were  a  haunch,  ^e  back,  and 
the  withers.     Resuming  his  efforts,  the  securecL  limbs  were  strongly  pulled  at,  and 
exploration  discovered  the  other  knee  and  the  second  hock  accessible  to  the  hand ;  tben 
were  flexed  and  brought  into  the  vagina.    In  this  new  position  the  calf  had  exeeated 
a  complete  half -turn  forward  and  upwurd :  from  the  left  side,  the  limbs  in  fronts  it  wai 
placed  on  the  right  side  with  the  limbs  behind,  the  tail  being  still  to  the  right  and  withen 
to  the  left.     At  this  moment,  and  for  the  first  time,  the  head  could  m  felt  beneatli 
the  belly  of  the  calf,  the  neck  being  bent  between  the  limbs  and  resting  on  the 
sternum.     The  cord  was  taken  off  the  hind-limb  and  fixed  on  the  second  fore-leg ;  the 
hind-limbs  were  bent,  and  pushed  back  as  far  as  possible  into  the  uterus ;  the  neck  was 
straightened,  the  head  properly  placed,  and  the  lower  jaw  corded.   Powerfal  tractioii 
then  brought  away  the  calf,  which  was  very  large  and  mach  swollen  by  infiltntioa, 
presenting,  as  it  did,  evidences  of  advanced  decomposition.  The  Cow  died  the  following 
day ;  though  the  cause  of  death  is  not  mentioned. 

DrSTOKIA   FROM   THE    StERNO-ABDOMINAL  PrESENTATIOK. 

The  stemo-abdominal  presentation  is  a  rather  common  one,  particularly  in 
the  Maie.  The  foetus  is  lying  on  its  side,  with  the  stemo-abdominal  region 
and  crossed  limbs — either  flexed  or  extended — ^presenting  at  the  inlet  or  en- 
gaged in  the  passage,  while  the  dorsal  region  is  towards  the  fundus  of  the 
uterus. 

There  is  no  difficulty  in  discoyering  this  malpresentation,  the  band  en- 
countering the.  feet — ^usually  all  four — ^in  the  uterus,  and  generally  two  or 
more  of  them  in  the  canaL  Nevertheless,  as  we  have  two  positions  in  the 
presentation,  it  is  necessary  to  distinguish  which  of  them  we  may  have  to 
deal  witb.  The  situation  of  the  bead,  of  course,  defines  the  position ;  so  that 
we  may  bave  a  right  cqfhaloMialf  in  wbicb  the  foetus  is  lying  on  its  left  side, 
the  bead  directed  towards  the  right  flank  of  the  mother ;  and  a  left  c^ohak- 
ilial,  the  reveiae  of  the  preceding.  In  the  migority  of  cases,  eitber  the  hind 
or  the  fore  part  of  the  body  is  nearest  the  inlet ;  so  that  the  limbs  belonging 
to  one  part  are  more  advanced  than  those  of  the  other.  When  the  head  can 
be  felt  there  is,  of  course,  no  difficulty  in  distinguishing  tbe  position,  bat 
generally  the  bead  is  beyond  reacb. 

Tben  the  position  must  be  ascertained  by  a  careful  examination  of  the 
limbs,  before  any  attempt  at  mutation  is  made ;  and  in  this  we  bave  to  di5- 
tinguisb  between  tbe  fore  and  tbe  hind-legs,  as  tbese  alone  can  infonn  us  as 
to  tbe  situation  of  tbe  bead,  this  being  always  of  course  in  tbe  direction  of 
tbe  anterior  limbs.  In  order  to  be  able  to  do  this,  retropulsion  has  often  to 
be  employed. 

We  bave  mentioned  that  the  limbs  are  always  tbe  first  to  appear  at  the  inl^ 
in  this  presentation,  and  that  four,  three,  or  only  two  may  be  engaged — the 
others  being  flexed  and  retained  beneatb  the  body  of  tbe  foetus.  "When  only 
two  limbs  are  at  tbe  inlet,  they  are  necessarily  a  bind  and  fore.    The  bead 
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Bay  or  ma;  not  accompany  tlie  piesentiiig  limba,  o 
IS  lo  be  inaccessible  to  the  hand  of  the  o^tetrist. 


lie  so  deep  in  the  u 


From  this  ciicamatance,  there  are  eight  varieties  in  this  presentation,  all  of 
which  are,  nevertheless,  fundamentally  the  same.  They  are  as  follows : 
(I)  Hind  and  fora-limb  presenting,  -with  or  (2)  without  the  head ;  (3)  Two  fore 
and  a  hind-limb,  irith  or  (4)  withoat  tbe  head  ;  (5)  A  fore  and  two  hind-Umba, 
with  or  (6)  without  the  head ;  (7)  All  the  limbs,  with  or  (8)  without  thr 
bead. 

A  very  careful  examination  will  lead  to  the  discovery  of  the  fore  and  hind 
limbs,  should  the  head  not  be  witjiin  reach.  We  have  already  pointed  out 
how  they  may  be  distinguished  by  the  hand.    But  in  this  presentation  it  has 
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to  be  remembered  that,  when  they  are  engaged  in  the  genital  canal,  they  cross 
— the  hind  crossing  the  fore-limbs  in  such  a  way  that  the  latter  are  duected 
towarda  the  hinder  part  of  the  body  of  the  fmtus,  and  the  former  towards  the 
anterior  region.  The  hind  and  fore-feet,  when  engaged,  may  also  be  some 
distance  foivraid,  should  one  end  of  the  body  be  nearer  the  inlet  than  the 
other. 

Indications. 

In  the  opinion  of  some  obstetrists,  this  is  one  of  the  most  serious  presenta- 
tions the  veterinary  surgeon  can  meet  with  ;  while  others  assert  that  it  is  not 
so  formidable.  The  gravity  of  the  case  will  depend,  as  in  some  of  the  other 
presentations,  on  circumstances,  which  we  need  not  here  again  allude  to. 

When  the  limbs  have  been  distinguished,  it  is  a  good  plan  to  secure  them 
by  coids  specially  marked  either  by  coloured  tape  or  knots,  so  that  tho 
operator  may  know  which  are  the  hind  und  which  the  fore-legs. 
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Am  delivery  is  impowible  bo  long  aa  tbe  yooi^  cnatnn  itnaina  in  tku 

treaentation,  tho  £iEt  indicoticm  ia  version.  Thia  ahonld  be  to  effected  n  to 
ting  the  hind-qoarters  of  the  foetos,  if  poeaibls,  bnraida  the  intet—coiiRit 
Hke  preeentatioii  into  a  poaterioT  one,  and  the  Iniabo^acial  or  lombo-pnlBC  pui- 
tion.  The  leaaoii  for  preferring  this  to  the  anterior  piesentatioii,  it  thtt  «» 
have  only  two  membete  to  deal  with ;  whereas,  in  the  latter,  we  haie  thice, 
one  of  which  u  the  head,  and  this  ia  only  too  &eqaently  difficolt,  if  not 
impoeaible,  to  eecure. 

Id  Older  to  effect  poaterioi  veidon,  the  faind-faet  aie  coided ;  if  onlj  om  ii 


in  the  passage,  the  case  ia  then  troublesome,  bat  the  missing  one  most  be 
aoaght  for,  brought  into  the  vagina  in  the  monnnr  already  explained,  and  «■ 
cnred — the  corda  being  given  to  ofieistants.  If  the  head  is  engaged  in  the 
passage,  it  mnat  be  piuhed  through  the  inlet,  and  as  far  as  possible  into  tba 
stems.  It  is  recommended  by  some  authorities  to  pnsh  the  foie-limbt  u 
well  into  the  abdomen,  and  in  some  cases,  when  thefixtas  isamallandidioi^ 
limbed,  and  the  maternal  pelvis  roomy,  tbia  con  be  done.  But,  as  a  ml^  >' 
ii  not  advisable  to  attempt  it,  for  the  simple  reason  that  they  become  jamined 
either  against  the  aacmm,  ilium,  or  pubis  of  the  mother ;  and  if  tncticm 
is  then  resorted  to,  rupture  of  the  uterus  wUl  be  the  reaolt    Bat  if  tlii> 
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does  not  happen,  the  straining  of  the  mother  only  too  frequently  throws  the 
returned  limhs  again  into  the  passage  immediately. 

Therefore  it  is  that  Donnarieix,  after  much  successful  experience  of  the 
plan,  adyises  that  the  fore-limhs  he  corded,  brought  one  after  another  as  far  as 
possible  into  the  passage  by  slow  and  gradual,  yet  firm  pulling,  and  disarticu- 
lated at  the  elbow-joint 

Darreau,  however,  either  from  want  of  practice  in  this  method, 
or  the  difficulty  in  practising  it,  only  succeeded  in  amputating 
the  limbs  after  great  trouble ;  and  even  then  the  operation  was 
generally  followed  by  serious,  sometimes  fatal,  accidents.  He 
therefore  adopted  the  following  method,  which  he  declares  has 
yielded  excellent  results.  After  cording  the  hind-limbs,  an 
olive-shaped  repeller,  armed  with  a  noised  cord  (Fig.  144), 
is  attached  to  each  of  the  fore-pasterns,  the  cord  passing  through 
a  ring  in  the  handle.  This  cord  is  drawn  tightly  around  the 
pastern,  and  the  free  end  &8tened  to  the  handle  of  the  instru- 
ment. By  this  means  each  repeller  becomes  a  solid  fixture  to 
the  fore-limbs,  and  it  is  confided  to  an  assistant.  The  operator 
then  pushes  back  the  fore-limbs  as  £eu:  as  possible,  while  each 
assistant  seconds  his  efforts  with  the  repellers.  When  all  has 
been  conveniently  adjusted,  traction  is  made  on  the  hind-limbs, 
the  repellers  still  being  employed  to  overcome  the  resistance  of 
the  foQtus,  and  follow  its  movements. 

These  instruments,  however,  are  not  always,  nor  yet  often,  at 
hand  ;  and  there  can  be  no  doubt  that  retropulsion  may  be  em- 
ployed by  the  hand,  with  care,  and  often  successfully,  especially 
with  the  calf,  whose  limbs  are  comparatively  short. 

But  cases  may  occur  in  which  afUerior  version  may  be  prefer- 
able, and  particularly  when  the  head  and  fore-limbs  are  most 
engaged  in  the  pelvic  canal ;  many  instances  are  recorded  in 
which  it  has  been  resorted  to  with  perfect  success. 

Then  the  hind-limbs  must  be  pushed  into  the  uterus,  after 
being  corded ;  and  this  retropulsion  may  be  greatly  aided  by  the 
cords  previously  fixed  on  them,  as  these  can  be  run  through  the 
porte-cords,  which  may  then  be  employed  as  repellers,  as  with 
Darreau's  oHv&«haped  repeller. 

In  some  instances,  retropulsion  and  version  are  impossible ; 
and  should  the  foetus  be  dead,  there  ought  to  be  no  hesitation 
in  resorting  to  embryotomy.  It  will  generally  be  found  the  best 
plan  to  remove  the  fore-limbs  subcutaneously,  either  at  the  knee 
or  elbow-joints — ^the  lower  part  of  the  legs  being  removed,  the 
remaining  portion  can  be  more  readily  pushed  back  into  the 
nteru& 

I>AV«S1.U*8 

OuTBHrauPEo  1.  Gierer  {Oeslerr.  Vkrtdjahr9chr\fU  1867,  p.  84)  attended  a  Mare 
Bspsujn.  which  ooold  not  foal,  and  it  was  thonsht  the  fcdtas  was  a  mon- 
strosity, from  all  the  feet  being  in  the  passage.  Gierer  found 
the  animal  lying  on  the  left  side,  the  vnlva  greatly  swollen,  and  the  vaginal 
mnoona  membrane  dM^k-eolonred.  The  feet  of  the  foetus  projected  about  five 
inches  beyond  the  vulva,  and  a  dose  inspection  of  them  led  to  the  discovery  that 
the  two  fore  ones  were  in  the  upper  angle  of  the  vulvnlar  opening,  the  hind  ones 
on  the  floor  of  the  vagina ;  a  cross  presentimon  was,  therefore,  diagnosM,  the  fore  part  of 
the  fcetus  lying  to  the  left,  the  hinder  parts  to  the  right  in  the  uterus.  It  was  decided  to 
perform  version,  and  convert  the  presentation  into  a  posterior  one ;  for  this  purpose  it 
waa  deemed  necessary  to  excise  the  fore-limbs  at  the  knee.    This  was  done  subcn- 
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saneoualy,  from  the  fetlock  to  the  knee,  the  skin  being  pireaenred  i6  ooTer  the  end  d 
the  arm- bones.  Ko  difficalty  wm  experienced  in  poahmg  the  remaining  portioiof 
the  fore-legs  into  the  uterus ;  but  great  trouble  was  experienced  with  the  hind-linbi^ « 
they  could  not  be  withdrawn,  though  traction  had  been  exerted  on  them  by  sixitnu^ 
men.  The  foal  wat  extracted  as  far  as  the  hocks,  and  then  remained  in  a  lateral  pos- 
tioUf  and  it  seemed  as  if  the  Mare  could  have  been  more  easily  mored  by  pulling  thtt 
the  young  creature ;  the  left  side  of  the  croup  and  tail  of  the  latter  was  wedged  in  the 
pelvic  canaL  Through  energetic  and  steady  pulling,  however,  the  foal  was  at  lait 
extracted.  The  head  was  found  to  be  of  a  concavo-convex  shape,  as  in  Fig.  9&,  and 
this  deformity  was  evidently  the  cause  of  the  malposition.    The  Mare  recovered 

2.  The  same  auUiority  {I&d,  1871,  p.  130)  mentions  that  he  was  called  to  a  fine  ud 
valuable  Mare  which  had  been  in  labour  for  ten  hours,  but  no  progress  had  been  midtt 
in  birth.  On  his  arrival  he  found  that  the  foal  was  dead ;  that  the  four  limbs  wen 
crossed  on  each  other,  and  projected  beyond  the  vulva  as  far  as  the  fetlocks.  Gierer 
decided  to  push  the  fore  part  of  the  foal  into  the  uterus,  and  deliver  by  the  poeteiior  pre- 
sentation. The  fore-limbs  were  skinned  as  high  as  the  knees  and  removed  at  theie 
joints,  the  skin  being  here  also  used  to  cover  the  cut  surface,  so  as  to  prevent  injuy 
to  the  maternal  organs.  The  stumps  were  with  great  difficulty  thrust  forward  into 
the  uterus  ;  then  the  hind-limbs  were  ener;g[etically  pulled  at,  after  the  tail  of  the  foal 
had  been  brought  into  the  passage,  and  dehvery  was  at  length  accomplished.  Dwing 
the  operation  Sie  Mare  lay  a  gowl  deal ;  it  rested  for  seven  days  before  recovery  took 
place. 

3.  In  the  Compte  rendu  of  the  Brussels  Veterinary  School  for  1872-73  {Atmakide 
MAL  ViUrinaire  de  Bruxelles,  1874,  p.  389),  I>egive  describes  two  oases  of  this  pn- 
sentation.  The  first  occurred  with  a  heavy  draught  Mare,  eight  years  old,  which  had 
been  eighteen  hours  in  labour,  and  had  been  roughly  handled  by  incompetent  per 
sons.  It  was  brought  into  the  school  infirmary,  where  it  appearod  somewhat  pne- 
trated,  but  it  did  not  make  any  expulsive  efforts.  Two  feet  of  the  f cetns  wen  ap- 
parent in  the  vulvular  opening.  The  vulva  was  swollen,  and  the  vaginal  mnooai 
mem  brane  was  deeply  congested  and  abraded,  an  abundant  dirty-red  lluid  escspiog 
from  the  opening.  On  exploring  the  canal  the  foetus  was  found  to  be  dead,  its  ton- 
limbs  in  the  passage  and  their  feet  beyond  the  vulva.  One  of  the  hind-limbs  wu 
directed  slightly  upward,  backwaid,  and  to  the  right,  and  lay  against  the  side  of  the 
maternal  pelvis ;  the  other  hind-limbs,  not  so  advanced,  lay  on  the  left,  and  the  foot 
was  jammed  against  the  brim  of  the  pubis.  The  base  of  the  neck  oould  be  fell^  and 
the  head  seemed  to  be  curved  obliquely  forward,  upwards,  and  a  little  to  the  kfL 
The  case  was  deemed  a  serious,  if  not  a  hopeless,  one,  particularly  because  ol  the 
Mare's  exhaustion. 

Attempts  were  made  to  straighten  the  neck,  by  first  cording  the  protruded  fore-feet, 
trying  to  push  the  hind  ones  into  the  uterus,  and  bringing  the  head  forward :  the  Mars 
at  one  time  standing  at  another  lying  with  the  hind-quarters  raised.  Th€je  attempts 
were  futile,  and  as  it  was  considered  impossible  to  rectify  the  direction  of  the  hoMl 
and  neck,  it  was  sought  to  convert  the  presentation  into  a  posterior  one.  This  alio 
was  a  failure,  and  even  the  fore-limbs  could  not  be  returned  into  the  ntema.  KToisiftn 
of  the  latter  was  therefore  decided  upon,  and  it  was  executed  by  making  a  circnlsr 
incision  around  the  fetlock,  then  a  longitudinal  incision  through  the  skin  from  the  fet- 
lock to  the  shoulder  on  the  inside  of  one  Umb,  outside  of  the  other  for  convemenoe ; 
the  legs  were  now  torn  off,  after  dividing  the  pectoral  muscles  and  some  of  those  at 
the  neck  and  withers.  The  f cetus  was  then  easily  extracted  by  pulling  at  the  hind- 
feet.  The  Mare  rapidly  sank,  however,  and  died  in  about  an  hour  afterwards.  The 
uterus  was  found  to  be  ruptured.  The  head  of  the  foetus  was  distorted  laterally,  and 
the  neck  waM  also  deviated,  depressed,  and  atrophied  on  the  side  to  which  the  head  was 
bent :  deformities  which  had  evidently  occurred  some  time  before  birth.  The  attempts 
at  extraction  of  the  foetus  had  occupied  three  and  a  half  hours,  the  greater  part  of  Uie 
time  having  been  devoted  to  version  attempts,  and  trying  to  straighten  the  necL 
Fulure  was  attributed  to  retraction  and  loss  of  elasticity  in  the  uterus,  and  the  foetas 
bein£  dead.  It  is  admitted  that  a  different  result  might  have  been  attained  had  the 
fore-limbs  been  amputated  earlier :  this  operation  being  always  easy,  and  generally  fol- 
lowed by  great  advantages. 

In  the  second  case  the  presentation  was  the  same,  but  the  Mare  was  not  nearly  so 
exhausted,  having  been  only  a  few  hours  in  labour ;  it  had  also  escaped  the  msltreat- 
ment  of  amateurs.  It  was  soon  discovered  that  the  head  of  the  foetna  could  net  be 
adjusted,  and  that  version  was  impossible ;  ablation  of  the  fore-limbs  was  therefue  re- 
sorted to  early,  and  carried  out  as  m  the  other  case.  Extraction  of  the  foetus  was  soon 
accomplished,  and  in  five  days  the  Mare  was  convalescent 
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4.  Becordon  {Recu&il  de  Mid,  VitMnaire,  1877,  p.  26)  was  called  to  assiat  a  Cow  in 
paitarition.  Before  hia  aniTal  it  had  already  given  birth  to  a  living  and  well-formed 
calf  without  any  difficolty,  and  in  the  normal  position.  The  Ck>w  was  lyins  on  the  left 
side,  making  a  xew  expnlsive  efforts  ;  all  the  limbs  presented,  the  body  of  the  Calf  was 
honsontal — transrersal  to  the  greater  axis  of  the  uterus  ;  it  lay  on  the  right  side,  the 
head  tuned  back  in  the  left  iiank  of  the  mother,  the  hind-quarters  corresponding  to 
the  rifht  flank.  The  head  could  be  reached  with  great  difficulty,  and  the  belly  was 
the  omy  part  that  was  readily  accessible.  The  calf  being  dead,  embryotomy  was  had 
recourse  to,  as  no  chanae  could  be  efifected  in  the  position  of  the  fcetus.  A  bistoury 
caehie  in  the  ri^ht  hand  removed  the  left*  shoulder  of  the  calf  in  about  ten  minutes, 
and  this  reduction  in  volume  allowed  the  head  to  be  reached  and  brought  towards  the 
inlet,  but  it  could  not  be  brought  into  it.  The  abdomen  was  opened  throughout  its 
length,  and  the  astemid  ribs  cut  across  ;  the  viscera  were  then  removed,  and  the  great 
reduction  in  volume  which  resulted  permitted  the  head  to  be  seized  and  carried  outside 
the  vulva ;  slight  traction  on  the  head  and  fore-limbs  caused  the  immediate  expulsion 
of  the  fcetus ;  but  to  the  astonishment  of  the  operator  and  his  assistants,  a  third  calf 
appeared  in  ^e  natural  presentation;  this  was  bom  in  its  envelopes,  though  it  was  dead. 
So  that  of  the  three  calves,  two  were  in  the  normal  presentation,  and  the  other  was 
horizontal  and  transversal.  The  Cow  did  well,  rumination  having  recommenced  next 
day. 
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OBSTETRIC  OPERATIONS. 

In  the  yariooB  xnalpreseatations  and  malpositions,  as  well  as  for  the  oHier 
causes  of  dystol^a  already  enomexated,  the  indications  for  adjostment  and 
extraction  were  alladed  to  and  described  at  sufficient  length,  and  the  meiDS 
to  be  adopted  for  canying  them  out  were  likewise  mentioned.  It  was  Asm^ 
that,  in  many  cases,  it  is  sufficient  to  oonect  the  abnormal  presentitioa  oi 
position,  and  rectify  the  deviation  of  limbs,  neck,  or  head,  to  effect  deliTozj 
in  the  ordinary  manner  by  means  of  the  hand  alone.  For,  as  has  well  been 
said,  the  practised  hand  is  the  best  and  most  perfect  of  all  instrument  and 
it  can  effect  in  obstetrical  operations  what  no  instrument  is  competent  to 
achieve.  Therefore  it  is  that  an  operator  with  a  long  and  powerful  arm,  and 
a  small  hand,  with  strong  fingers,  possesses  many  advantages  as  an  obstetn^ 
and  is  in  a  better  position  to  afford  relief  than  one  with  a  short  arm  and 
laige  hand— especially  in  the  correction  of  those  deviations  which  aie  ao 
frequent^  and  oftentimes  so  baffling. 

Extraction  by  the  hand  alone  may  be  effected  in  many  cases  of  difficuH 
parturition,  when  these  rectifications  have  been  made;  though  even  then  it  is 
essential  that  the  os  uteri  be  fully  dilated,  the  vagina  and  vidva  dilatable,  and 
sufficiently  prepared  to  allow  the  young  creature  to  pass  through ;  it  is  like- 
wise necessary  that  such  a  relationship  in  proportions,  between  the  volume 
of  the  foetus  and  the  capacity  of  the  pelvis,  should  exist,  that  extraction  can 
be  accomplished  without  much  difficidty.  finally,  it  is  particularly  desinhle 
that  the  uterus  retain  its  contractile  power,  and  that  its  regular  contEOctiona 
second  the  efforts  of  the  operator. 

In  only  too  many  cases  of  dystokia,  however,  one  or  more  of  these  condi- 
tions are  absent,  and  the  unaided  hand — ^no  matter  whether  it  be  ever  so  well 
endowed  and  practised — ^fails  to  effect  delivery :  so  that,  in  order  to  overcome 
the  difficulties,  recourse  must  be  had  to  various  surgical  instruments  and  ap- 
pliances, and  there  must  be  practised,  either  on  the  mother  or  fcotus,  more  or  leas 
complicated  and  serious  operations,  which  demand  strength,  expertness,  and  an 
accurate  knowledge  of  anatomy  and  physiology,  and  even  of  mechanics,  in 
addition  to  a  thorough  acquaintance  with  surgical  pathology.  Some  of  the 
obstetrical  operations  have  already  received  attention  from  us;  bat  it  is 
necessary  to  study  them  as  a  whole,  in  order  to  master  their  special  features, 
and  particularly  the  manner  in  which  they  are  performed;  as  upon  the 
exactness  of  our  knowledge  with  regard  to  them,  will  generally  depend  their 
successful  results. 

These  opemtions  have  for  their  object  either  to  supplement  the  forces  of 
nature,  wluch  are  insufficient  to  secure  the  birth  of  the  young  creature;  to 
diminish  the  size  of  the  latter  when  it  is  either  too  laige,  too  deformed,  or 
too  deviated  or  distorted,  to  pass  through  the  maternal  passages ;  to  enlaige  the 
latter,  or  to  extract  the  foetus  by  an  artificial  passage^  when  these  last  do  not 
admit  of  extraction.  This  leads  to  a  consideration  (1)  of  the  Utdiankal 
means  of  exiracUon  of  the  foetus;  (2)  EmbryoUmy^  or  extradkn  by  laidilafm 
of  the  foetus;  (3)  Fiiginal  hysterotomy ;  (i)  Oadro-hysterotomy  oi  iiie  Qesanam 
Section;  (5)  Symphysiotomy.  In  all  these  operations  the  obstetrist  requires 
the  aid  of  assistants,  who  only  too  often  have  to  be  instructed  in  the  part  tiiey 
are  called  upon  to  perform,  at  the  very  moment  their  services  are 
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CHAPTER  L 

Xeohanieal  Xeans  for  the  Extxaotion  of  the  FcDtna 

Mechanical  means  for  the  extraction  of  the  foetus  are  required  when  the 
expulsive  efforts  of  the  parent^  and  perhaps  the  hands  of  the  ohstetrist,  are 
insufficient  to  produce  deliveiy.  These  means  have  for  their  object  the 
application  to  the  foetus  of  extractive  force  sufficient  to  overcome  the  resist- 
SDce  offered  by  the  obstacle  to  birth ;  they  comprise  a  number  of  articles, 
the  chief  of  which  are  cords,  crokhds  (hoM),  and  forceps  of  various  kinds. 
The  uses  and  advantages  of  these  we  wOl  now  notice.  But  before  doing 
this,  we  must  again  point  out  the  great  advantage,  should  the  *'  waters " 
have  escaped,  and  the  genital  canal  and  interior  of  the  uterus  be  dry  and 
tenacious,  of  moistening  these  parts  well  before  resorting  to  the  mechanical 
means.  Tepid  emollient  fluids,  such  as  oil,  glycerine  and  water,  bran  water, 
soap  and  water,  or  even  water  alone,  should  be  plentifully  introduced,  either 
by  a  syringe,  a  simple  tun-dish  or  funnel  to  which  a  long  piece  of  india- 
nibber  or  leather  tubing  is  attached,  or  a  bladder  tied  to  a  tube.  A  stomach 
punp,  or  the  common  enema  syringe,  the  pipe  of  which  is  attached  to  a 
piece  of  tubing,  the  other  end  of  the  latter  being  tied  to  the  body  of  the 
instrument,  enables  the  operator  to  carry  the  water,  or  lubricating  fluid,  into 
the  uterus  and  around  the  body  of  the  foetus.  By  raising  the  hind  quarters 
of  the  animal  sufficiently  high,  the  fluid  gravitates  to  the  interior  of  the 
cavity.  With  the  Bitch  and  other  small  animals,  a  tepid  bath,  as  well  as 
injections,  may  be  resorted  to. 

Cords  and  Bands, 

Cords  and  bands  are,  of  all  mechanical  means,  the  most  useful  in  veterinary 
ohstetricy,  and  are  more  to  the  animal  obstetrist  than  the  forceps  are  to  the 
bnman  obstetrist.  They  have  the  additional  advantage  that  they  are  readily 
procurable  everywhere,  are  cheap,  very  portable,  and  can  be  employed  where 
and  when  the  other  means  are  inapplicable.  Owing  to  their  pliability,  they 
can  be  pulled  in  any  direction  desirable,  without  much  danger  of  injuiy  to 
the  maternal  organs.  In  all  cases  of  difficult  parturition,  it  is  an  axiom  with 
the  experienced  veterinary  obstetrist  that  the  first  thing  to  be  done  is  to  cord 
the  presenting  limbs ;  or  if  they  do  not  present,  to  seek  for  and  cord  them  as  soon 
as  possible.  When  this  is  done,  then  they  may  be  retunied  to  the  uterus, 
or  put  out  of  the  way,  as  the  cords  will  always  bring  them  to  hand  again 
vhen  required.  While  they  are  admirably  adapted  for  exercising  traction 
upon,  they  may  also  in  certain  cases  be  of  great  utility  in  changing  a  mal- 
position of  the  foetus,  as  we  have  already  shown  in  our  illustrative  examples, 
and  particularly  in  Darreau's  method  of  mutation  by  means  of  cords  applied 
by  the  porte-cord  to  the  pasterns  (page  487). 

They  are  used  vrith  the  view  of  applying  traction  to  the  foetus,  and  they 
can  be  attached  to  the  head,  body,  limbs,  or  taU,  according  to  circumstances. 
The  limbs  are  more  particularly  the  parts  upon  which  they  can  be  most  usefuUy 
employed,  because  of  the  length  and  solidity  of  these,  the  facility  with  which 
they  can  be  seized,  and  the  prominences  of  the  joints  and  hoofs,  which  prevelit 
the  cords  from  slipping.  The  head  cannot  be  so  advantageously  '*  corded," 
though  it  is  a  most  important  region  of  the  body  to  secure  in  certain  cases. 
The  neck  can  be  corded,  as  can  also  the  loins  and  croup,  as  already  shown. 

The  cords  vary  in  thickness  and  length ;  they  are  usually  about  five  or  six 
feet  long,  though  they  may  be  nine  or  ten  feet ;  and,  if  spun  rope,  from 
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quarter  to  half-inch  or  more  thick.  At  one  end  is  a  small  loop,  or  iron  ling,  bj 
which  to  form  a  running  noose  (Figs.  145, 146, 1 49).  Some  piactitionen  lecom- 
mend  strands  of  Manilla  hemp,  and  in  particular  instances,  as  when  a  aome- 
what  rigid  loop  is  required,  it  is  very  useful  to  have  a  long  piece  of  copper 
wire  twined  in  the  cord  or  hemp.     Other  ohstetrists  prefer  a  leather  huA, 

The  Manilla  hemp,  and  weh  or  leather  band,  are  resorted  to  in  oidet  to 
prevent  damage  to  the  foetus  during  traction — ^the  cords,  from  their  hardness, 
thinness,  and  strands,  being  liable  to  cut.  But  this  accident  need  not  bo 
much  feared,  and  the  durability,  convenience,  and  other  advantages  posseaBod 
by  the  cords,  are  greatly  in  their  favour.  They  retain  their  hold  better  than 
anything  else,  and  particularly  if  they  have  only  a  simple  loop  at  the  end, 
instead  of  an  iron  ring. 

Whatever  is  used  for  this  purpose  should  be  very  pliable,  and  yet  snfB- 
ciently  strong  to  withstand  energetic  pulling.  A  very  good  cord  is  that  used 
by  Schaack. 


:  Fiff.  145.   ' 

Tbiction  Cosd  AiTD  Bavd,  avd  thb 
MivirBK  OF  Appltiho  Thbx. 


Fig.  146. 
Schaack'b  Tbactiox  Co&d. 


This  is  merely  a  cord  with  a  running  noose  at  one  end,  and  a  small  piece 
of  round  wood  at  the  other,  to  give  the  assistant  a  better  hold,  and  enable 
him  to  use  more  force  (Fig.  146). 

When  cords  are  employed  on  the  limbs,  they  are  generally  applied  to  tbe 
pasterns,  as  these  parts  are  most  accessible,  and  aflfoi^  the  most  secure  hold. 
They  can  also  be  applied  above  the  knees  and  hocks,  when  it  is  necessary  to 
amputate  the  limbs  at  these  joints.  The  head  may  be  secured -aroand  the 
lower  jaw,  though  this  does  not  afford  a  very  secure  hold.  It  is  better  to 
pass  the  noose  into  the  mouth  and  around  the  top  of  the  head,  like  a  gag- 
rope. 

When  the  cords  are  to  be  applied  to  the  limbs,  either  of  two  modes  can  be 
resorted  to  with  this  object.  If  the  limb  is  bent,  it  must  be  extended  and 
brought  opposite  the  inlet,  or  into  the  genital  canal,  as  the  case  may  be. 
Then    Balnard   recommends    that   the    fingers  be  gathered  together  and 


MECHANICAL  EXTRACTION  OF  THE  FCETUS.  403 

sliglitly  bent,  so  as  to  fonn  a  kind  of  cone,  on  'which  the  running  noose  of 
the  cord — sufficiently  wide  to  pass  over  the  foot  of  the  foetus — ^is  placed,  as 
in  fig.  145.  The  noose  is  kept  in  its  place  on  the  fingers,  in  tightening  the 
cord  by  the  free  portion  which  passes  along  the  under  side  of  the  ^land  and 
arm ;  unless  this  precaution  is  adopted,  the  noose  will  be  pushed  back  over 
the  hand  when  introduced  into  the  vagina,  and  cannot  easUy  be  got  forward 
again.  The  hand  and  cord  being  oiled,  are  introduced  into  the  passage,  and 
when  the  foot  is  reached  it  is  seized  in  the  fingers ;  these  are  then  suddenly 
bent,  80  as  to  shorten  the  cone  and  cause  the  noose  to  run  on  to  the  pastern 
by  a  gentle  pull  of  the  cord,  which  can  then  be  tightened  and  given  to  an 
aasistflmt. 

The  other  method,  which  is  Schaack's,  and  by  some  obstetrists  considered 
preferable  to  that  just  described,  consists  in  placing  the  middle  of  the  noose 
on  the  dorsal  aspect  of  the  ends  of.  the  two  middle  fingers,  the  finger  on  each 
side  holding  it  against  these,  while  the  thumb  keeps  it  in  the  p^m  of  the 
hand  (Fig.  155).  The  left  hand  maintains  the  cord  sufficiently  tense  to  assist  in 
keeping  the  noose  on  the  hand ;  and  if  the  part  of  the  cord  which  runs 
through  the  loop  is  placed  towards  the  thumb,  the  latter  can  readily  increase 
the  size  of  the  noose.  The  hand  is  passed  into  the  vagina  sideways,  the  little 
finger  dowmwards,  and  when  the  foot  is  reached,  the  thumb  and  index  finger 
are  placed  within  the  noose,  which  they  enlaxge  in  separating  from  each 
other,  while  the  remaining  fingers,  flexing  on  the  hand,  are  passed  around  the 
foot,  and  cause  the  noose  to  glide  over  the  hoof  on  to  the  pastern.  The 
fingers  now  press  on  the  loop,  while  the  other  hand,  drawing  at  the  cord 
outside  the  vulva,  tightens  the  noose  around  the  limb. 

When  the  limb  is  flexed  and  cannot  be  extended,  as  at  the  knee  or  hock, 
the  looped  cord  may  be  employed:  though  a  long  cord,  doubled,  will  be 
found  to  answer  very  welL  This  is  passed  round  the  flexure,  the  doubled 
end  pulled  to  the  vulva,  and  the  other  end  passed  through  it;  this  done,  the  loop 
may  be  tightened,  passed  up  to  the  elbow  or  stifle,  or  down  to  the  pastern. 

The  lower  jaw  is  **  corded"  in  a  similar  manner;  the  mouth  of  the  foetus 
being  opened,  the  noose  is  passed  around  the  neck  of  the  jaw,  and  the  knot 
or  loop  placed  beneath  the  chin. 

As  we  have  already  remarked,  when  treating  of  certain  presentations,  in 
some  cases  in  which  the  use  of  cords  is  urgently  indicated,  the  arm  is  not 
sufficiently  long  to  pass  them  to  the  region  where  they  may  be  most  effect- 
ively employed ;  while  the  ene^^ic  uterine  contractions  paralyse  the  hand, 
and  often  prevent  it  manipulating  accessible  parts  which  it  is  desirable  to 
secure  by  these  means.  In  these  cases,  the  pcrtercord  is  of  great  service. 
These  porte-cords  are  of  two  kinds — straighi  and  curved. 

The  straighi  porte-cord  is  a  rod  of  three-eight  inch  iron,  about  three  feet 
in  length,  a  handle  at  one  end,  and  an  eyelet  at  the  other,  to  receive  the 
cord  (figs.  147,  148). 

The  curved  porte-cord  has  the  end  through  which  the  cord  passes  more  or 
less  bent  or  curved,  and  in  certain  cases  it  is  more  useful  than  the  straight  one, 
from  which  it  only  differs  in  this  curvature  (Figs.  149,  150). 

We  have  already,  at  page  451,  described  another  form  of  curved  porte- 
cord  introduced  by  Binz,  so  large  that  it  can  be  passed  round  the  doubled 
neck  of  the  foetus,  while  its  shortness  allows  it  to  be  easily  manipulated  in 
the  utema.  It  is  from  twelve  to  sixteen  inches  long,  and  made  of  wood  or 
iron ;  at  the  bent  end  is  an  opening  through  which  the  cord  passes.  The 
instnunent  (named  a  geburtssomie  by  the  Germans)  is  passed  to  the  middle  of 
the  coid,  and  may  then  be  introduced  into  the  uterus,  where,  from  its  curva- 
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tura  and  its  sboitaws,  it  can  be  poshed  bshind  in  between  Uie  limls,  in  tht 
douUe  of  a  bent  neck,  etc.  The  hand  seeks  the  one  half  of  the  cord  on  Ikt 
opposite  aide  of  the  part,  and  polls  it  into  the  vagina;  the  uutrnnitBtii 
then  withdnwn,  and  the  put  is  leady  to  be  palled  at  by  ths  coid  Ut 
encircling  it. 


1^ 
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lAMID  WITZ  A  COXD  AKIt 
BlBO. 

Tyvaeit  (.^nno^  de  Med.  VSlirinain,  Jane,  1676,  p.  320)  has  for  >  long 
time  made  profitable  nse  of  a  simple  porte-coid.  This  is  composed  of  * 
somewhat  short  piece  of  iion  wire,  aboat  the  thickness  of  a  gooa&qniU,  uxl 
bent  a  Uttle  roond,  the  length  and  corre  rar>ing  with  the  part  to  be  seeinvl- 
One  end  is  tuned  to  £ann  a  small  ring,  while  the  othei  ia  bemt  to  mb » 
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hook,  a  little  loDger  than  vide.  A  coid  being  attached  to  the  ring  end,  the 
wire  is  paaeed  round  the  part  it  is  sought  to  seize ;  the  hook  end  remains 
free,  and  afterwards  receives  the  traction  cord,  serying  to  fonn  a  running 
noose  on  the  part  This  porte-cord  is  veiy  simple,  and  may  be  made  on  the 
spot  when  required;  it  has  proved  most  useful  for  securing  the  neck  or 
luMsks. 

Gonther  (Handhuch  der  prakHsehen  Fekrindr  OdmrtahBlfe)  has  proposed  a 
complicated  porte-cord,  not  unlike  a  long  "  ball-gun,"  and  provided  at  the 
end  with  two  jaws,  which  hold  the  cord,  and  release  it  when  necessary  by 
means  of  a  spring  at  the  handle. 

An  ordinary  walking-stick  may,  on  an  emergency,and  by  a  little  ingenuity, 
be  readily  made  to  serve  as  a  usd^ul  porte-cord — the  bent  handle  of  the  stick 
being  utilised  as  the  curve. 

The  straight  porte-cord,  when  required  to  be  used,  has  the  cord  passed 
through  the  ey^et  at  the  end,  the  noose  remaining  beyond  the  end,  and  of 
eufficient  size  to  pass  over  the  foot,  or  around  the  neck  of  the  lower  jaw,  as 
in  figure  144.  One  hand  is  introduced  into  the  noose  in  either  of  the  ways 
already  indicated,  while  the  other  hand  seizes  the  handle  of  the  instrument, 
which  is  then  introduced  into  the  genital  canal — the  hand  with  the  noose 
preceding  it.  When  the  foot  or  jaw  is  reached,  the  noose  is  slipped  over  it, 
and  tightened  by  pushing  on  the  handle  of  the  porte-cord.  Cartwright  has 
employed  his  straight  porte-cord  (Fig.  147)  to  carry  the  cord  over  the  head  of 
the  foetus  and  on  to  the  neck. 

If  the  iron  of  the  straight  instrument  is  soft,  it  may  readily  be  converted 
into  a  bent  porte-cord  (Fig.  149),  and  in  this  alteied  form  render  good  service  in 
the  case  of  flexed  limbs  or  bent  neck,  and  in  some  malpositions  of  the  posterior 
presentation.  The  instrument  is  introduced  in  the  same  manner  as  the  other 
form,  but  with  only  the  loop — ^no  noose — at  the  end  of  the  cord ;  the  curved 
portion  is  pushed  around  the  part  to  be  secured,  and  the  hand,  leaving  it,  is 
passed  to  the  opposite  side  of  the  part,  where  it  searches  for  the  loop  or  ring, 
which,  when  found,  is  drawn  into  the  genital  canaL  The  instrument  is  then 
withdrawn,  the  cord  remaining  around  the  part ;  the  free  end  of  the  cord  is 
passed  through  the  loop  or  ring,  and  being  pulled  at,  the  limb,  neck,  body, 
or  whatever  it  may  be,  is  secured  in  the  noose  so  formed,  and  traction  can  in 
this  way  be  directly  exerted  upon  it 

Head-Cord^  or  Head'Collar, 

In  addition  to  the  limbs  and  other  parts,  we  have  stated  that  the  traction- 
coid  can  often  be  advantageously  applied  to  the  lower  jaw.  Indeed,  in  the 
anterior  presentation,  even  when  the  fore-limbs  are  "  corded,"  and  the  head  is 
in  aHayotirable  position,  it  will  generally  be  found  very  useful  to  apply  traction 
to  the  head  in  addition,  as  not  unfrequently  pulling  at  the  fore-limbs  alone 
only  fixes  them  more  firmly  in  the  passage. 

We  have  also  mentioned  that  the  interdental  space,  or  ''  neck "  of  the  • 
lower  jaw,  is  the  most  convenient  for  the  attachment  of  the  cord ;  but  never- 
thelw  it  will  be  found  in  practice  that  this  does  not  afford  nearly  so  firm  a 
hold  as  the  limbs,  and  that  if  the  noose  does  not  slip  off  the  jaw,  which  is 
often  the  case,  should  the  traction  be  at  all  energetic,  the  bones  will  probably 
be  smashed,  the  foetus,  if  alive,  irreparably  damaged,  and  an  important 
accessory  means  to  extraction  lost.  Should  the  head  be  turned  back  towards 
the  side,  cording  the  neck  does  not  reduce  the  deviation,  but  only  allows  this 
to  he  brought,  in  a  doubled  condition,  into  the  genital  canal. 

It  is,  therefore,  most  important  that  means  be  at  hand  to  secure  the  head 
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firmly  and  solidly,  either  with,  a  view  to  correct  deviation  when  this  put  is 
in  malposition,  or  to  exercise  traction  upon  it  when  it  is  adjusted,  Imt  the 
foQtas  remains  immovable  by  palling  at  the  fore^limbs. 

We  have  snggested  that  the  noose  of  the  cord,  sufficiently  widened,  instead 
of  being  placed  on  the  lower  jaw,  should  be  first  passed  into  the  moatb  of 
the  foetus,  then  carried  up  over  the  head  and  behind  the  eairs — ^the  loop  d^ 
noose  remaining,  of  course,  tightly  drawn  in  the  mouth,  as  this  must  be  tike 
direction  from  which  the  txaction  is  exercised;  if  pulled  at  from,  behind  the 
ears,  the  noose  would  be  drawn  ofL  In  placing  the  noose  in  this  position,  tiie 
straight  porte-cord — and  especially  Mr.  Cartwright's  pattern — ^wUl  be  firand 
very  usefuL 

Listead  of  this  simple  noose,  which  can  readily  be  made  when  needed, 
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various  kinds  of  head-stall  have  been  proposed  by  Veterinary  obsteiriste  from 
time  to  time,  and  some  of  these  possess  certain  advantages.  Giinther,  many 
years  ago,  pointed  out  the  advantages  of  a  head>band  like  that  represented  in 
Fig.  1 45,  the  upper  part  of  which  was  passed  behind  the  eazs,  while  the  lower 
part  with  the  running  knot  lay  between  the  branches  of  the  lower  jaw.  Binx 
soon  after  proposed  a  kind  of  head-collar,  or  halter,  which  oould  be  adapted 
to  different-sized  heads  (Fig.  151) ;  it  has  a  long  cord  attached,  which 
can  be  used  by  assistants  to  pull  at.  This  halter  is  held  between  the  thumb 
and  index-finger  by  its  upper  part,  and  passed  into  the  uterus,  where  it  is  pat 
over  the  occiput  of  the  young  creature's  head,  and  the  sides  applied  to  the 
cheeks ;  the  lower  portion,  which  was  open,  is  now  closed  by  running  the  end 
of  the  cord  through  the  loop,  by  which  the  head  is  firmly  secured,  as  in  tiie 
figure  (151).  Rueff  has  described  two  similar  halters  (Figs.  152, 153)  whidi, 
having  a  long  cord  on  each  side  of  the  head,  must,  of  course,  exercise  more 
direct  traction->-sometimes  an  important  consideration. 
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Binz^s  halter  is  made  bj  a  cord  which  has  at  one  end  an  eyelet  or  loop,  and 
at  a  certain  distance  a  loop-knot.  When  the  other  end  of  the  cord  is  passed 
into  the  first  eyelet,  it  forms  a  long  semicircle,  and  when  passed  through  the 
second,  a  circle  which  may  be  enlarged  or  decreased  at  will  in  pulling  at  this 
end.  Rueff  makes  his  halter  in  a  similar  manner,  but  instead  of  having  the 
loop  at  the  very  end,  it  is  placed  some  distance  from  it ;  this  of  course  gives 
a  halter  with  two  lead  or  traction  ropes. 

Binz  has  devised  a  special  head-apparatus  (Fig.  154),  to  which  he  has  given 
the  nameof  "Forceps-band"  (Zaiigmband).  This  is  a  band  of  flax,  silk,  or  some 
other  woven  material,  which  is  at  its  widest  part  about  four  inches  broad, 
and  in  length  it  is  about  six  or  seven  feet.  At  one  end  is  a  moderately  large 
opening,  while  the  other  is  divided  into  two  portions  to  within  some  distance 
of  the  loop ;  these  last  pass  through  a  round,  movable,  cork-shaped  piece  of 
wood,  metal,  or  leather.  The  head  of  the  foetus  is  passed  between  the  divided 
ends  of  this  band,  which  are  then  tightened  behind  the  jaw  by  running  the 
keeper  close  up  to  the  chin,  the  undivided  portion  being  brought  over  the 
forehead  towards  the  nose.  In  this  way  powerful  and  direct  traction  can  be 
made  on  the  head,  above  and  below,  by  means  of  the  upper  part  with  the  hole 
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at  the  end,  and  the  two  portions  beneath.  It  has  been  found  particularly  use- 
ful in  cases  of  hydrocephalus. 

Schaack,  in  1848,  introduced  another  kind  of  head  apparatus,  which  he 
designated  a  "  sliding  head-stall "  (tetikre  d,  eoulani),  but  which  is  perhaps 
better  known  in  France  as  a  "  forceps  halter  "  Qiccl-forceps),  by  reason  of  its 
shape  and  use.  It  is  composed  of  two  doubled  cords,  one  of  which 
(Fig.  155, 1, 1)  forms  the  headsUUl,  while  the  other  (3,  3)  makes  the  nose- 
band. The  two  are  united  by  a  metallic  runner  (5),  which  allows  the  appa- 
ratus to  be  increased  or  diminished  in  size  at  wilL  The  runner^  which  forms 
the  key  of  the  apparatus,  is  a  piece  of  brass  or  pewter  a  little  more  than  an 
inch  in  length,  about  an  inch  in  breadth,  and  half  an  inch  in  thickness. 
It  is  perforated  by  three  holes,  two  of  which  are  parallel  and  pass  through 
the  wider  part  of  the  metal,  while  the  third,  placed  between  them,  runs 
through  its  narrower  surface.  The  two  ends  of  the  headHstall  loop  go  through 
the  puallel  holes,  the  cord  composing  this  being  nine  or  ten  feet  long  and 
one-third  of  an  inch  thick,  the  loop  itself  being  intended  to  lie  behind  the 
eais  of  the  foetus.  One  side  of  the  loop  is  fixed  in  the  runner,  by  rings  of 
waxed  pack-thread  above  and  below  the  hole ;  this  waxed  thread  being  also 
run  up  on  the  loop,  to  give  it  a  certain  degree  of  rigidity.  The  other  half  of 
the  cord  is  freely  movable  in  its  hole  in  the  runner,  and  a  knot  tied  near  its 
end  allows  it  to  be  distinguished  firom  the  fixed  half.  The  nos&iaiid  (3,  3) 
is  made  of  two  strong  but  soft  strips  of  leather  sewn  one  within  the  other, 
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and  doubled  in  the  middle  to  coiutitate  a  loop  eight  to  ten  inehea  long:  tike 
two  poTtiosB  being  made  into  a  single  cord  (4)  between  thiee  and  frai  feet 
long,  and  which  passes  through  the  single  hole  across  the  runner.  The  ndddk 
part  of  the  nos^loop  has  a  kmd  of  shield  or  button  of  thinleatheri  topreivt 
the  loop  slipping  through  the  hole. 

This  was  the  apparatus  first  devised  by  Schaack^  but  recently  he  has  MnM- 
what  modified  and  simplified  it,  by  dispensing  with  the  noee-bemd  attogefto^ 
as  he  found  that  the  nose  of  the  foetus  could  be  better  guided  and  held  by 
the  hand.  Experience  has  proved  that  this  simplification  aDowa  the  halter 
to  be  more  easily  appUed. 

The  manner  in  which  the  original  halter  was  employed  is  described  as  fidr 


Fig.  16S. 

Mawbx  ov  PuLcnre 
Schaack's  Halt«», 


Fiff.  165. 

ScSAACX'a  FoRCBPB-HAIiTBS. 

1, 1.  H«ad-stall ;  S,S.  Two  Cords,  ito  oontinuAtioii ; 
8, 8.  Noie-band ;  4i  Single  Covd  forming  a  con- 
tmuation  of  the  Loop  oonatituting  the  Noee- 
band ;  6.  Metal  Bunner,  iiniting  the  aeveral 
partfl  of  the  Halter. 

lows : — ^The  head  of  the  foetus  being  in  front  of  the  inlet  and  readily  accesnUe 
to  the  hand,  the  nose-loop  is  pulled  through  the  runner  until  stopped  by  the 
leather  button ;  while  the  head-stall  loop  is  made  sufficiently  wide.  Tbe 
middle  of  the  latter  is  placed  at  the  end  of  the  middle-fingers^  the  movable 
part  of  the  cord  being  between  the  middle  and  index-finger,  the  fixed  aide 
between  the  ring  and  little  ^Dger  (Fig.  156).  The  appamtus  is  at  fixst  held 
by  the  index  and  middle-fingers  against  the  other  fingers,  as  well  as  by  the 
thumb,  which  keeps  both  cords  in  the  palm  of  the  himd ;  and,  finally,  by  the 
left  hand,  which,  drawing  lightly  on  the  three  cords,  keeps  them  sufficiently 
tight.  The  runner  should  be  at  the  wrist,  the  button  of  the  nose-loop  towards 
the  hand. 

The  apparatus  being  so  disposed,  the  hand  is  introduced  sidewajs  (little 
finger  downwards)  into  the  vagina^  until  it  airives  at  the  head  of  the  foetus ; 
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then  the  nooe  of  the  latter  is  psBsed  into  the  head-«tall  loop,  which  is  poahed 
fbrwud  by  one  aide  of  the  &ce — aay  the  right — towuda  the  neck  and  over 
the  ear ;  the  other  half  being  now  coiiied  on  the  oppoaite  eide  towards 
the  left  ear,  and  then  the  ronner  is  seized  below  ttie  jaw.  In  this 
way  the  hand  has  passed  lonnd  the  length  of  the  head-stoU  from  its  fixed  to 
its  morable  part — the  latter  leadil;  allowing  the  loop  to  enlarge  and  psss 
over  the  ealient  portions  of  the  head,  the  loop  being  nevertheleea  kept  anffi- 
dently  tense  br  the  right  hand  posbiog  the  ronner  up  towards  the  throat ; 
while  the  left  hand,  pulling  at  tJie  morable  cord  (recc^nised  by  the  knot  at 
its  end — tightens  it  as  mnch  as  may  be  necessBry.  The  noae-Ioop  is  placed 
by  introducing  the  index-finger  of  the  right  band  under  the  button,  and 
drawing  the  loop  through  Uie  ronner  to  a  soffident  length,  tiie  left  hand 
keeping  the  other  two  cords  tight ;  the  end  of  the  nose  is  passed  into  the 
loop,  which  is  lin«d  as  high  as  need  beu  This  done,  the  right  hand  is 
wiUulrawn  &om  the  nteroa  and  vagina,  along,  while  keeping  tight,  the  three 


coids.     These  are  tied  together  In  a  knot  outside  the  toIto,  and  the  head  is 
thus  securely  and  solidly  fixed. 

Saint-Cyr  and  others  highly  recommend  this  apparatos  of  Schaack's,  which 
in  its  modified  form  diSeis  but  little  from  that  described  by  Binz  some  years 
prBTioosly.  Saint-Cyr  remarks  that  its  extreme  simplicity,  its  trifling  cost, 
the  &cility  with  which  it  can  be  placed  after  a  litUe  pnctice,  its  solidity, 
which  enables  it  to  withstand  any  amount  of  traction,  and  its  absolute  in- 
nocooosneea — all  combine  to  render  it  one  of  the  best  and  most  preciooa  inetro- 
ments  required  in  veterinary  obetetricy.  In  the  first  place,  when  it  ia  properly 
applied,  it  cannot  slip,  and  all  the  amount  of  force  necessary  under  the  dr- 
cnmatanoe  may  be  employed  without  fear  j  next,  being  formed  of  small  and 
flexible  cords,  which  ore  well  oiled  before  use,  it  cannot  iqjure  the  matomal 
organs  in  any  way ;  thirdly,  &om  the  manner  in  which  it  acts  on  the  neck,  the 
lower  jaw,  and  the  face,  and  the  impossibility  of  its  becoming  tighter  when 
once  it  is  fixed,  it  ia  absolutely  inoffensive,  so  far  as  the  foetus  is  concerned ; 
and,  finally,  owing  to  the  nose-loop,  it  always  keeps  the  bead  in  a  good 
direction,  prevents  it  firom  deviating,  and  compels  it  to  follow  the  course 
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most  &youiable  for  its  extractioii:  in  the  words  of  Schaack  himself^ '' With- 
out exaggeration,  the  forceps  of  the  accaucheum  could  not  answer  better  &r 
the  human  foBtuk"  As  an  agent  of  prehension  and  traction — ^but  paitica- 
larly  the  latter,  Saint-Cyr  asserts  that  he  does  not  know  of  anything  sapedoi 
to  this  apparatus. 

Shaack's  halter  is  more  especially  appiicaUe  to  the  bovine  foetus,  the  bead 
of  which  is  so  much  larger  and  squarer  than  that  of  soHpeds,  and  sometimes 
requires  such  energetic  pulling  at  to  remove  from  the  pelvis. 

Crotchets  cr  Hooks. 

Obstetrical  crotchets  or  hooks  are  iron  or  steel  instruments  of  VBiiaUe 
dimensions,  more  or  less  curved  at  one  end — ^which  is  blunt,  shatp,  or  pointed; 
the  other  end  having  a  ring  or  eyelet  if  short,  a  handle  if  long.  The  latta 
are  from  thirty  to  thirty-six  inches  in  length  (including  the  handle),  and  act 
directly  on  the  foetus  without  any  other  appliance  intervening ;  while  the 
short  hooks  have  cords  attached  to  them,  or  they  may  fit  on  the  finger  of  the 
operator  by  means  of  a  ring.  Some  sharp  crotchets  are  jointed  at  the  end 
curve,  so  as  to  permit  them  to  be  more  readily  and  safely  introduced  into  the 
genital  passage  by  bringing  the  sharp  point  near  the  stalk,  the  curve  being 
restored  by  a  spring  when  the  foetus  is  reached.    But  the  advantages  of 
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the  jointed  hooks  are  very  few,  while  their  strength  is  impaired  and  their 
expense  increased.  In  using  the  long  or  short  pointed  crotchets,  risk  of  in- 
jury to  the  maternal  oigans  may  be  obviated,  if  the  hand  is  not  found  sofii- 
cient  to  guard  the  instrument  during  its  intromission,  by  fixing  the  point  in 
a  piece  of  cork  or  soft  wood,  to  which  a  long  piece  of  twine  ia  attached ;  when 
the  crotchet  is  required  to  be  implanted  in  the  foetus,  this  shield  may  he  re- 
moved from  the  pointy  and  withdrawn  from  the  genital  oigans  by  pollii^  at 
the  end  of  the  twine  outside  the  vulva. 

Blunt  and  sharp  crotchets  are  much  employed  in  veterinary  obstetrics,  and 
are  very  valuable.  The  blunt  crotchets  are  more  particularly  resorted  to  when 
the  foetus  is  alive,  and  it  is  hoped  to  extract  it  before  it  is  dead ;  they  are 
most  serviceable  in  correcting  deviations  of  the  head  or  limbs,  and  the  long 
crotchet  is  especially  useful  in  finding  and  straightening  the  latter.  The  canre 
should  be  about  four  inches  wide.  The  finger  crotchet  may  be  usefolly  em- 
ployed when  the  hand  is  fiEitigued  or  paralysed  by  the  uterine  contnctioDS. 
Blunt  crotchets  of  a  much  smaller  size  than  those  required  for  thelaiger  ani- 
mals can  be  most  successfully  employed  in  delivering  the  Sow,  Sheep^  Goat, 
Bitch,  or  Cat. 

Gunther's  long  porte-cord  (Fig.  149)  can  be  most  efiectively  used  tia  a 
blunt  crotchet  at  the  same  time  as  a  carrier  of  the  cord.  A  German  loog 
blunt  crotchet  has  a  concealed  sharp  blade  in  the  concavity  of  the  curve; 
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by  means  of  a  spring  in  the  handle,  ihis  blade  can  be  piojected,  and  the  in- 
straxnent  will  then  do  good  work  in  embryotomy. 

With  the  sharp  crotchet,  the  carve  should  certainly  not  be  very  wide  j 
the  smaller  it  is,  the  more  readily  it  can  be  passed  into  the  genital  passage, 
and  the  less  chance  of  injoiy  is  there  to  the  mother  or  operator ;  it  should 
not  be  greater  than  the  hand  can  cover.  At  the  same  time,  if  the  curve  is 
too  small,  the  crotchet  does  not  obtain  sufficient  hold  of  the  foetus,  is  readily 
torn  out^  and  for  this  reason  may  be  most  dangerous.  The  point  should  be 
80  bent  as  to  penetrate  readily  into  the  part  in  which  it  is  determined  to 
fix  it,  and  the  angle  of  the  curvature  should  be  such  that  the  more  the 
crotchet  is  pulled  at,  the  deeper  and  more  firmly  the  point  will  enter. 

So  it  is  that  the  point  should  not  be  turned  round  in  a  semicircular 
manner,  but  rather  at  an  acute  angle,  as  in  Figs.  164,  165. 

There  is  rather  a  diversity  of  opinion  with  regard  to  the  preference  to  be 
accorded  to  the  crotchets ;  some  practitioners  preferring  the  short  ones,  as  they 
can  be  readily  carried  into  the  uterus  guarded  by  the  hand  and  moved  about 
there,  so  as  to  be  implanted  in  the  most  convenient  part  of  the  foetus ;  while 
the  cords  attached  to  them  allow  traction  to  be  made  in  the  most  favourable 
direction.     Other  obstetnsts  prefer  the  long  rigid  crotchet,  which  they  affirm 
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is  more  easily  placed — one  hand  guiding  the  point  through  the  passage,  the 
other  hand  acting  on  the  handle. 

These  preferences  depend  very  much  upon  whether  the  operator  is 
more  practised  in  the  use  of  one  or  other  of  the  crotchets,  and  also,  doubtless, 
upon  circumstances  peculiar  to  each  case  requiring  the  employment  of  such 
instruments.  Both  long  and  short  crotchets  are  most  useful,  and  the  obste- 
trist  should  have  several  of  each,  and  of  various  forms  and  dimensions,  so  as 
to  he  able  to  select  that  which  is  best  adapted  to  meet  the  requirements  of 
particular  cases. 

It  must  be  observed  also,  that  many  practiiioners  are  not  in  favour  of 
crotchets,  and  decry  their  use.  But  we  are  of  opinion  that  there  is  something 
Tmreasonable  in  this,  and  the  experience  of  almost  every  day  goes  to  prove' 
that  these  instruments  afford  a  simple  and  ready  means  of  gettii^  hold  of  the 
foetus  in  regions  of  its  body  which  the  hand  cannot  possibly  reach,  or  if  it 
could,  where  it  could  do  very  little  service  either  from  the  shape  of  the  part, 
its  shpperiness,  or  from  the  paralysing  effect  of  the  uterine  contractions  on 
the  hand  and  arm  of  the  operator.  They  can  also  be  profitably  employed  in 
cases  in  which  cords  and  halters  are  useless ;  for  not  only  will  they  serve 
in  allowing  traction  to  be  made  on  parts  which  actually  present  at  the  inlet, 
hut  they  can  also  be  utilised  in  effecting  those  mutations  which  are  necessa^ 
in  Older  to  bring  particular  parts  of  the  young  creature  in  front  of  the  pelvic 
opening,  or  through  the  genital  canal,  and  which  the  hand  could  not  seize 
or  move. 
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It  is  no  doabt  trae  that  the  diaip  or  pointed  erotehets  haTS  oeitm  dis- 
advantages which  must  not  be  lost  sight  o(  and  which  impel  ns  to  gife  the 
pxefoence  to  the  ooids  or  halter  when  they  can  be  employed.  In  the  fint 
place,  their  introduction  into  the  ntems  is  not  snch  an  easy  matter  as  it  mi^ 
appear  without  tiial  or  consideration ;  for  the  contractions  of  this  orgumiy 
paralyse  the  hand  which  canies  the  instrnment,  and  causes  the  latte  to  sKi^ 
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or  its  point  to  wound  either  the  mother  or  the  operator.  Their  employmMit 
often  produces  serious  lesions  in  the  body  of  the  foetus,  which  are  oeitaiBlx 
of  no  importance  when  tlus  is  dead,  but  may  be  of  much  consequence  should 
it  be  alive.  Then,  again,  the  tissues  into  which  they  are  implanted  ara  not 
veiy  finn  or  resisthig,  so  that  only  a  moderate  degree  of  traction  can  be  a* 
pected  from  them,  and  which  is  often  insufficient  to  overcome  the  lufliiitanfe 
that  prevents  the  birth  of  the  foetus.  In  such  a  case,  i(  thious^  fngetfol- 
ness  or  maladroitness,  the  tissues  suddenly  give  way  and  the  crotchet  ilqps 
into  the  maternal  oigans,  serious,  if  not  fifttal  ii^uries  may  be  inflicted ;  w 
the  hand  or  arm  of  the  operator  may  be  the  part  torn  by  it 
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These  aie  nndoabtedly  disadvantages  of  a  weighty  kind ;  nevertheless^  the 
veterinaty  obstetiist  has  always  to  contend  with  disadvantages  in  cases  of 
dystokiay  and  most  overcome  them  by  prudence,  patience,  and  skill.  When 
using  the  crotchets  the  same  qualities  must  be  brought  to  bear.  His  hand 
most  diligently  guide  them,  and  note  their  effects  and  movements ;  while,  at 
the  same  time^  he  must  vi^lantly  exercise  his  judgment  in  directing  his  as- 
sistants as  to  the  amount  and  direction  of  the  force  they  are  to  use,  so  as  to 
proportion  it  according  to  the  resistance  of  the  tissues  in  which  the  crotchet 
is  fixed,  and  to  desist  from  traction  as  soon  as  there  is  a  likelihood  of  the  in- 
strument breaking  away  or  slipping.  With  the  evidence  before  us  as  to  the 
nomeroas  and  incontestable  advantages  offered  by  these  appliances^  and  the 
knowledge  that  their  disadvantages  can  be  overcome  by  intelligent  watchful- 
ness, we  have  every  reason  to  recommend  their  adoption  in  those  cases  which 
call  for  their  employment. 

''In  all  cases  where  the  head  of  the  foetus  is  back,"  Cartwright  writes 
to  us,  "  I  am  very  partial  to  using  the  long  sharp-pointed  hook  in  the  orbit ; 
even  if  the  head  is  at  the  exkeme  distance,  with  care  we  can  insert  it  in  the 
orbit  and  get  the  head  in  the  passage.  Of  course,  it  requires  great  care  in 
watching  that  the  hook  does  not  break  loose  and  do  mischief  I  have  found 
that  we  may  pull  by  the  hook  in  the  orbit  with  great  force,  without  tearing 
the  skin  of  the  cal^  provided  the  latter  is  not  in  a  decomposed  state,  from 
my  experience,  I  can  speak  highly  of  the  hooks ;  indeed,  you  cannot  get  the 
head  up  without  them  sometimes."  And  in  embryotomy  the  crotchets  may 
be  most  usefully  resorted  to  for  many  purposes. 

We  will  now  briefly  refer  to  the  parts  of  the  foetus  upon  which  the  crotchets 
can  be  most  effectively  employed,  and  the  manner  of  employing  them. 

Parts  into  which  thb  Crotchsts  may  bb  Implantsd. — ^The  parts  into 
which  the  crotchets  may  be  implanted  are  numerous,  but  those  which  are 
selected  by  the  obetetrist  will  not  only  depend  upon  the  nature  of  the  mal- 
pxesentation  or  malposition,  but  also  upon  the  simplest  indications  for  the 
adjustment  of  these.  When  the  desirable  part  has  been  reached,  the  point 
of  the  crotchet  is  inserted  in  such  a  way  that  the  instrument  is  directed  to- 
wards the  source  of  traction — ^the  assistant.  When  blunt  crotchets  are 
employed,  except  in  cavities,  it  will  be  necessary  to  make  an  incision  through 
tiie  sidn  before  they  can  be  inserted.  Cartwright  states  that  sometimes  i£e 
shaip  crotchets  cannot  be  used  without  making  these  preliminary  incisions ; 
bat  then  the  instruments  must  be  rather  blunt.  The  best  parts  for  implanta- 
tion are  (1)  the  mascdar  tissueSy  (2)  the  head^  (3)  the  ^pne,  and  (4)  the 
pdvis. 

1.  The  Muscular  Tissues. — ^These  tissues  are  not  advantageous  for  the  em- 
ployment of  the  crotchets,  for  although  they  are  easily  inserted,  they  are  as 
easily  torn  out.  Nevertheless,  these  instruments,  when  fixed  in  certain  mus- 
cdai  regions,  such  as  the  croup,  thighs,  loins,  and  neck — ^more  especially 
the  latter,  may  render  useful  service  in  rectifying  deviations,  as  the  skm  offers 
a  good  amount  of  resistance.  But,  from  the  fragile  and  yielding  nature  of 
the  textures,  it  must  be  borne  in  mind  that  the  hand  of  the  obstetxist  should 
never  leave  the  crotchet  while  traction  is  made  on  it,  and  that  its  position 
in  them  must  be  most  attentively  noted,  in  order  to  guard  against  accidents 
anaing  fiom  its  tearing  away. 

2.  ITie  Head, — ^The  bead  offers  many  good  points  for  implanting  the 
crotchets — such  as  the  symphysis  of  the  lower  jaw,  the  palate,  and  the  orbit^ 
as  well  as  the  ear  and  angle  of  the  inferior  maxilla,  on  particular  occasions. 
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It  most  be  observed,  however,  that  all  these  points  are  not  of  eqnal  vahe. 
The  maxillary  symphysis  is  convenient,  but  not  very  firm  ;  modeiatoly  sbong 
traction  will  ruptare  it,  and  damage  may  then  occur.  Still,  theie  are  times 
and  occasions  when  this  part  may  be  advantageously  seized  by  the  crotchety 
which  may  be  inserted  in  two  ways :  the  point  of  the  instrument  may  la 
passed  firom  below  the  chin  into  the  mouth,  or  firom  the  cavity  of  the  latter 
through  the  mucus  membrane  beneath  the  tongue,  to  below  Uie  chin.  The 
first  is  generally  preferable.  When  traction  begins,  the  operator  must  be  on 
the  look  out- for  tearing  away  of  the  two  branches  of  the  jaw. 

The  orbital  cavity  is  the  best  part  of  all  the  head  for  a  solid  hold.  Some 
authorities  have  expressed  doubts  as  to  the  propriety  of  fixing  a  crotchet  in 
the  ocular  cavity  of  a  living  fodtus,  from  a  belief  that  the  eye-baU  must  he 
damaged,  and  Eainard  goes  so  far  as  to  advise  that  it  should  only  be  done 
when  the  creature  is  dead ;  though  he  adds  that,  if  there  is  no  other  means 
of  remedying  a  deviation  of  the  head  in  the  living  calf,  it  is  well  to  atten^ 
it,  '*  as  it  is  better  to  have  a  living,  if  blind  calf,  than  a  dead  one  with  hoth 
its  eyes  intact." 

But  it  is  rare  indeed  that  the  eyes  are  seriously  damaged  by  fixing  the 

crotchet  in  their  socket ;  and  innumerable  instances  testify  that,  if  the  ffletos 

is  alive,  the  ocular  globe  is  retracted  to  the  bottom  of  the  cavity  when  the 

instrument  begins  to  be  inserted,  and  so  escapes  injuiy.     Schaack,  who  has 

&eely  resorted  to  this  mode  of  adjusting  the  head  or  neck — in  the  sheep  and 

goat  more  particularly  (the  smallness  of  the  pelvis  not  allowing  any  o^ 

means  to  be  employ ed)^-describes  his  manner,  of  opentisg 

as  follows :  "  The  crotchet  I  use,"  sajrs  he,  "  is  a  solid  (or  long) 

^^  one ;   the  point   is    blunt  and   slightly  flattened  (Fig.  166). 

n\  When  it  is  desired  to  puU  at  the  head  of  the  foBtal  goat  or 

lamb,  the  left  hand  at  firat  seizes  the  nose,  and  the  crotchet  is 

fixed  in  the  right  orbit ;  with  the  right  hand  the  other  instnt 

ment  is  passed  into  the  left  orbit,  the  thumb  of  the  left  hand 

keeping  the  hook  in  the  other  orbit  by  pressing  the  stalk  against 

the  cheek.     In  this  way  I  can  pull  with  the  two  hands  on  both 

orbits,  so  as  to  keep  the  nose  in  a  good  direction."    He  has 

never  seen  the  point  of  the  crotchet  cause  the  slightest  iiguiy  to 

the  globe  of  the  eye,  although  he  has  had,  in  the  mcgori^  of 

i       cases,  to  puU  very  haid.     The  means  has  answered  veiy  welL 
And  Cartwright  informs  us  that  "  it  is  astonishing  how  wounds 
heal  up  in  the  cheek  whero  hooks  have  been  in  the  orbit    I 
have  had  two  or  three  men  pulling  at  the  rod  (of  the  ciotchrt), 
and  the  hook  did  not  break  out." 
This  immunity  from  injuiy,  in  the  case  of  the  living  fcetu^ 
does  not,  however,  absolve  the  operator  from  exercising  all  due 
care  in  fixing  and  pulling  at  the  crotchet.    The  inner  aspect  of 
Pig.  1S6.     the  orbital  cavity  is  the  most  favourable,  and  if  the  foetos  is 
Schaack's  &live>  the  blunt  instrument  must  be  first  tried,  the  sharp-pointed 
Cbotcest.  one  being  kept  in  reserve  until  this  has  fidled,  or  it  may  be  used 

at  firat  when  the  young  creature  is  dead. 
The  palatine  arch  affords  a  very  solid  and  useful  point  of  attachment  for 
the  crotchety  and  many  obstetrists  have  successfully  utilised  it  in  extiacting 
the  foetus ;  some  authorities — among  them  is  Schaack — asserting  that  hooking 
this  part  is  easier,  and  the  results  more  certain  and  direct^  than  fixing  the 
instrument  in  the  orbit.  The  stalk  of  the  crotchet  is  somewhat  long;  the 
hook  end  is  passed  sideways  into  the  mouth  of  the  foetus,  and  over  the  toqgae 
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until  it  gets  beyond  the  palate^  when  it  is  turned  point  upwards,  and  seizes 
the  base  of  the  vomer.  According  to  Schaack  and  otheis,  a  veiy  strong 
degree  of  traction  can  be  made  on  this  part  without  inconvenience  to  the 
young  creatare.  It  appears  to  be  an  excellent  situation  to  plant  the  crotchet 
in  the  calf — ^particularly  if  it  is  dead,  and  it  is  desired  to  effect  extraction  as 
quickly  as  possible.  It  may  be  also  employed  in  the  foal,  the  only  risk  being 
more  or  less  disunion  of  the  palate,  which  may  render  sucking  difficult  or 
imperfect  for  a  short  time  after  birth. 

Of  course,  the  head  must  be  in  a  good  position  either  in  the  inlet  or 
in  the  genital  canal,  before  the  crotchet  can  be  placed  behind  the  palate. 
The  traction  must  also  be  moderate  and  steady,  and  the  usual  precautions 
observed. 

3.  The  Spine, — ^When  embryotomy  is  practised,  or  the  fostus  is  dead,  the 
vertebrsB,  their  transverse  processes,  or  the  ribs,  afford  excellent  hold  for 
hooks,  though  care  must  be  observed  in  placing  them  securely,  and^guarding 
them  when  they  are  being  pulled  at 

4.  The  Pelvis. — In  posterior  presentations,  when  cords  cannot  be  employed 
to  the  hind  limbs,  the  loins,  or  the  croup,  or  when  they  have  not  sufficient 
power,  then  crotchets  must  be  resorted  to ;  and  with  this  view  the  foetal 
pelvis  offers  several  very  advantageous  points.  After  removal  of  one  or  both 
hind-limbs,  the  cotyloid  cavities,  by  their  depth  and  the  hardness  of  their  walls, 
are  admirably  adapted  for  receiving  the  hooks  and  withstanding  energetic 
pulling.  If  both  limbs  are  amputated  from  the  hip  joints,  then  a  hook  may 
be  placed  in  each  cavity ;  if  ablation  of  only  one  limb  has  been  effected, 
then  one  hook  will  be  most  useful 

The  pvJbic  arch  and  the  cml  foramina  of  the  pelvis  are  likewise  well  suited 
for  crotchet  traction  in  the  posterior  presentation,  when  the  foetus  is  dead. 
In  some  cases  the  sharp-pointed  crotchet  may  be  passed  directly  through  the 
rectum,  and  pushed  forward  so  as  to  seize  the  anterior  border  of  the  pubis, 
the  mai^gin  of  one  of  the  oval  foramina,  the  base  of  the  sacrum,  or  the  shaft 
of  the  ilium ;  care  being  taken  that  the  point  does  not  pass  through  the 
skin.  Or  the  crotchet  may  be  passed  from  without  inwards — the  safest 
method — after  the  pelvic  bones  have  been  denuded  as  much  as  possible  of 
their  soft  tissues,  lliis  is,  perhaps,  the  most  practicable  n^ethod,  if  the  hind- 
limbs  have  been  already  removed.  But  if  they  have  not,  then  Saint-Cyi 
recommends  that  all  the  soft  tissues  of  the  foetus,  ^m  the  root  of  the  tail  to 
the  ischial  arch,  should  be  largely  incised,  and  the  hand  passed  through  the 
incision  into  the  pelvis,  which  is  emptied  of  its  viscera.  The  crotchet  is  then 
pushed  into  it,  and  planted  either  on  the  brim  of  the  pubis,  or  in  the  oval 
foramen. 

It  is  always  safer  to  pass  the  hook  from  without  inwards,  whenever  this 
is  possible,  as  the  point  is  then  in  the  pelvic  cavity  of  the  foetus. 

Forceps. 

The  introduction  of  forceps  into  human  obstetricy  marked  a  new  era  in 
the  aceoueheur's  art,  and  has  been  productive  of  the  greatest  benefits  in  diffi- 
cult cases  of  parturition  in  women.  But  they  have  not  yielded  much  service  to 
the  veterinary  obstetrist,  except  with  the  smaller  animals ;  notwithstanding 
that  Hnitrel  d'Arboval,  at  the  commencement  of  this  century,  asserted  of 
the  forceps  that  there  are  circumstances  in  which  great  advantages  might  be 
derived  from  them,  that  their  use  is  perhaps  the  best  means  of  completing 
parturition  when  it  caimot  be  terminated  naturally,  etc.  Attempts  have  been 
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made  at  yarions  times  to  intiodace  them  into  general  nse  for  the  laiger 
domesticated  animals,  and  Tarions  models — ^moie  or  less  modifications  of  the 
hnman  pattenis — have  been  proposed,  but  Mrith  yeiy  little,  if  any,  sncoon. 

The  foiceps  nsed  by  the  tuoouckeur  of  woman  are,  as  is  well  ^own,  com- 
posed of  two  branches  or  blades,  which  are  nearly  or  qnite  alike,  and  fona 
levers  of  the  first  order;  they  are  united  at  the  middle  by  a  fixed  or  slidiiig 
joint,  and  one  end — ^the  *'  bow,"  or  widest  part — ^which  is  intended  to  gnc^ 
the  foatus,  is  feMstraUd^  or  perforated  by  a  wide  opening ;  at  the  other  md  is 
the  handle. 

The  reason  why  the  forceps  has  never  come  into  general  nse  in  veiansiij 
obstetric  operations — except  with  the  smaller  animals,  as  already  saidr— is  not 
so  mnch  from  a  projndice  against  novelties  and  innovations,  as  becaose  tbsf 
are  really  not  adapted  for  this  kind  of  practice,  unless  in  a  very  modified 
form,  to  be  presently  noticed.  Eainard  {op.  dL^  voL  iL  p.  98)  remazb: 
**  Medical  men  will  be  astonished  that  I  have  not  mentioned  thefcrapif  baui 
which  they  derive  such  great  advantages.  This  instrument,  which  can  muB 
a  round  head,  like  that  of  a  child— when  each  blade  fits  exactly  thrcni^xrat 
its  whole  length — ^will  have  much  less  hold  on  that  of  animals,  whidi  is 
elongated,  flattened  at  the  sides,  and  otherwise  but  little  yielding.  Wliea 
the  forceps  ia  applied  to  the  foal  or  calf,  it  slips  and  is  useless.  Otherwiee, 
the  readiness  with  which  cords  can  be  attached  to  the  head  and  limbs,  ren- 
ders these  in  every  way  preferable  to  this  instrument.  What  the  fbineps 
cannot  do,  the  cords  can ;  and  they  have  the  additional  advantage  that  thej 
scarcely  occupy  any  space  in  the  pnelvic  canaL  The  pelvis  of  our  animals  is 
nearly  rectilinear ;  with  the  cords  we  pull  in  a  straight  line ;  what  moie 
could  the  forceps  do  1  The  entiro  hand  can  be  introduced  fiedy  into  tiie 
pelvis,  and  moved  about  easily.  This  cannot  be  done  in  human  aocoueke- 
ments."  And  Saint  Cyr  justly  asserts  that  thero  is  no  known  forceps  capaUe 
of  affording  such  a  solid  purchase,  and  at  the  same  time  one  soharmksa,  as  a 
good  cord  fixed  on  the  pastern,  or  Schaack's  head-stall  properly  placed  on  the 
head. 

Though  an  instrument  resembling  the  human  forceps  is  not  at  all  adapted 
for  extracting  the  foetus  in  such  animals  as  the  Maro  or  Cow ;  and  thoo^  in 
the  cords  and  headstall  an  excellent  substitute  is  found ;  yet  modified  foreep^ 
which  might  be  designated — if  not  from  their  shape,  at  least  from  their  ac- 
tion— CTGUhet-forceps^  have  been  long  employed  by  veterinaiy  obstetrists,  and 


Tig.  isr. 
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with  much  advantage  in  certain  cases.  The  simplest  of  these  consists  merely 
of  two  short  crotchets,  the  points  opposite  each  other,  and  a  cord  passing 
through  both  eyelets  (Fig.  167).   The  hooks  can  be  inserted  near,  bat  opposite 
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b>,  each  other,  on  eadi  ride  of  the  sinne,  pdris,  head,  flanks,  etc.,  theooid,  irhen 
tightaned,  bringing  them  doeer  together,  and  bo  concentnting  the  tnotion. 
A  longer  crotchet-forcepa,  with  a  wider  curve  at  the  points,  ia  not  nnfre- 
qoently  need  with  aocoeea  in  breach  pmentationa  with  the  hind  Umba  re- 
tained ;  the  pointa  ne  insarted  towards  each  flank,  penrtrsting  aa  £u  m  tha 
shaft  of  the  ilimw 
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Oonthei  haa  spoken  highly  in  bvonr  of  a  long  blant  crotchet-forceps  to 
anewer  the  same  purpose,  but  which  has  what  is  considered  an  advantage — 
a  aeriee  of  notches  on  each  side  towards  the  traction-rope,  on  which  rans  a 
dip  that  binda  them  together,  and  prevents  tbieax  fljing  outwards  while  the 
e  pnlling  (Fig.  169). 


Pif.  189. 

a  IiOHO  CioioaBT-FoBoan. 


lig.  17IX 

JOIKTID    CXOTCBtl-FOBCUt. 


The  two  crotchetB  A  B,  C  D  are  biooght  together  at  A  C  by  the  coid  C, 
which passas  throogh  their  eyelets ;  d is  the  dip  on  the  ratchet  ee;  ff,  the 
corre  df  the  crotchets ;  and  g  g,  their  blont  points. 

To  lender  their  ludd  more  aecore,  these  crotohet-foiceps  are  sometimes 
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jointed ;  and  in  ibis  form  they  aie  piefened  by  some  pxactitioneia.  fig.  170 
repieeents  a  veiy  useful  mode^  the  points  b^ng  sharp,  and  one  point  Ijiog 
in  a  slight  notch  on  the  opposite  one,  to  render  thdr  introdaction  into  the 
uteros  more  safe,  and  also  to  prevent  accidents,  shonld  the  tisanes  in  vhkh 
the  points  are  implanted  give  way.  A  cord  passes  through  eyelets  at  tbe 
extremities  of  the  blades,  as  in  the  other  models ;  but  sometimes  the  eydeb 
are  in  opposite  directions,  and  the  ends  of  the  branches  in  which  thej  are 
pierced  are  bent  towards  each  other;  this  variation  is  supposed  to  be  aooooh 
panied  by  certain  advantages,  as  in  Nelson's  blunt  and  seriated  foiceps  (ligs. 
171,  172),  some  of  the  uses  of  which  have  already  been  noticed. 
Some  of  the  models  of  crotchet-forceps  have  a  spring  introduced  betwwn 


Tig,  171. 
NsLsov's  Bluvt  Cbotchst-Fobcxfs. 


Fig.  172. 

NbLBOV'B  SbSKAXSD   CKOICHjn-FOBdPI. 


the  branches,  and  behind  the  joints  as  in  Tallich's  short  instrument  (Fig.  173), 
the  jaws  of  which  are  bent  to  one  side,  and  toothed;  it  is  intended  to  seam 
a  hold  of  the  foetus,  and  make  traction  on  parts  to  which  neither  ooida  nor 
crotchet  can  be  applied :  as  the  skin  of  the  cheek,  or  the  nose  or  ear,  when  tbe 
head  is  thrown  back  towards  the  flank,  in  the  anterior  presentation. 

Another  instrument  of  this  description  has  been  devised  by  a  Belgian 
veterinary  surgeon,  Andr^,  which  he  designated^  as  a  jnfice/omps  or  oocrvdk- 


Fig.  178. 
Taluch'b  Shoxt  Bsirr  CBOiCHBT-FoBCxrs. 


foetus.  Hiis  is  not  xmlike  the  instrument  fixed  in  the  nose  of  a  bull  in  order 
to  lead  the  animal  The  points  of  the  jaws  are  bevelled  to  fit  into  each  other, 
the  bevel  being  grooved.  In  one  of  the  jaws  is  a  small  hole,  into  which  is 
fixed  a  string  that  passes  through  the  eyelet  at  the  end  of  the  oppoaite 
branch,  and  which  is  pulled  at  when  it  is  desired  to  open  the  jaws,  llie  two 
branches  behind  the  joint  are  very  short,  and  through  the  eyelet  of  each 
passes  a  strong  cord,  the  two  ends  of  which  soon  unite  into  a  single  piece 
(Fig.  174).  When  this  is  pulled  at  the  jaws  dose^  as  in  the  other  jemtad 
examples,  and  they  remain  all  the  more  firmly  closed  as  the  traction  ia  great. 
In  Older  to  use  the  instrument,  it  ia  passed  by  the  hand  into  the  uterus ;  the 
jaws  are  fixed  oh  the  part  to  be  drawn  at,  by  first  pulling,  outside  the  vuln, 


MEOHANWAL  ESTSACTIOiT  OF  THE  F(STVa.  C0» 

at  tlie  string  which  opens  them,  pushing  the  points  ag&inst  or  over  the  part, 
dten,  when  this  is  between  the  points,  drawing  at  the  single  cord  which 
closes  them.  This  is  acknowledged  to  be  rathei  an  inBtniment  foi  holding 
or  fizii^  a  certain  region,  and  not  for  exeicising  tractile  force  upon.  Andi4 
has  often  applied  it  euccessMly  to  the  lower  and  upper  jaw,  at  the  ear,  to 
bring  the  head  into  a  good  position ;  to  the  tendo-AchUks  in  order  to  raise  S 
hind  limb,  which  the  hand  alone  could  not  do ;  to  the  fore-limbs,  etc. 

With  regard  to  the  amaller  animals,  auch  as  the  Biteh,  Sow,  Sheep,  or 
Goat,  in  them  we  may  often  use  the  crotchet,  the  ordinary  forceps,  or  a  small- 
sized  model  of  the  haman  forceps,  with  advantage.  Various  patterns  ara  in 
tue,  soma  of  them  fenestrated,  others  not ;  some  resemble  polypua-forcep^ 
while  otheis  again  are  grooved,  serrated,  or  toothed,  at  the  ends  of  the  blades. 
An  essential  which  should  not  be  lost  sight  of  in  the  forceps  for  such  smaU 
animals  as  the  Bitch  or  Cat,  is  that  the  blades  should  be  suf&ciently  long  to 
seize  not  only  the  head,  but  mnch,  if  not  all  of  the  body  of  the  fcetus.  If 
they  are  short  in  the  blades,  they  cannot  be  made  to  grasp  sufBctent  of  the 
fcetos  to  remove  it ;  while  the  joint  being  close  to  the  vulva,  or  even  witJim 
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the  vagina,  is  likely  to  pinch  the  mncous  membrane  and  cause  them  other 
considerable  pain. 

Hill,  of  Wolverhampton,  who  has  had  extensivQ  experience  in  this  direc- 
tioh,  OBes  a  small  and  slightly  modified  form  of  the  human  forceps  for  bitches; 
there  is  a  spring  between  the  branches  of  the  handle  (Fig.  175), 

Weber  has  proposed  a  forceps  for  these  small  animals,  and  it  has  been 
preferred  by  some  authorities  to  the  ordinary  model.  It  is  a  modification  of 
one  for  a  long  time  employed  by  Leblanc,  which  again  was  fashioned  after 
an  instrament  designed  by  Hunter.  This  is  composed  of  an  iron  stalk  about 
ten  inches  in  length,  with  a  wooden  handle  at  one  end,  and  two  blades  or 
bows  at  the  other.  On  this  stalk  glides  a  long  enveloping  metal  tube,  which, 
near  the  handle,  has  a  wide  ferule  or  shield,  that  aUows  it  to  be  pushed  along 
by  the  thnmb  of  the  hand  holding  the  instrument,  and  thus  to  bring  the 
blades  together.  A  nut  or  female  screw,  running  on  a  screwed  portion  of  the 
stalk  near  the  handle,  is  intended  to  assist  the  pressure  of  the  thumb,  when 
this  b  insufficient  (Fig.  176).  A  finger  of  the  other  hand  introduced 
into  the  vagina,  guides  the  instrument,  and  allows  the  part  of  the  foatus 
to  be  smzed,  to  be  reached  by  the  operator,  either  with  the  view  of  ex- 
tracting the  young  creature  or  changing  its  position,  according  to  the  in- 
dications. 

Defhya  conclodes  that  the  forceps  employed  by  veterinary  surgeons  in  the 
accoocheasaent  of  the  smaller  ftnitnala  should  not  be  merely  a  redaction  in  ai^e 
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of  thon  employed  in  hanua  pnetict^  but  ought  to  be  something  like  Out  of 


K 


Fig.  in.  Kc.  in. 

;  WuBi'a  FoxcST*.       Dwati"  Fo»cm 


Palfia.    It  ia  most  diffioal^  he.  truly  aays,  to  apply  sd  instaimeiit  in  ihft 
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like  that  of  the  accoucheoi^s  oxdinaiy  forceps,  owing  to  the  neck  of  the  foBtos 
in  caznivoia  being  so  thick,  and  the  difference  in  Yolome  between  it  and  the 
head  far  loss  than  in  the  human  foetus.  So  that^  when  the  forceps  is  used, 
the  bow  of  the  blades  presses  on  the  neck,  slips  under  the 
throaty  and  the  head  escapes  from  them.  To  remedy  this 
imperfection,  he  has  made  forceps  with  the  extremity  of 
the  blades  notched  or  hollowed  out  (Fig.  177),  whUe  the 
end  of  one  of  the  branches  has  a  piece  of  metal  with  a  slot 
in  it  attached  by  a  hinge,  and  which  is  intended  to  hold  the 
blades  together  when  the  foetus  is  seized. 

Though  this  forceps  has  sometimes  proved  of  service,  yet 
cases  occur  in  which  it  is  not  so  usefuL 

When  the  Bitch  is  large,  or  of  moderate  size,  forceps  may 
be  employed  with  advantage,  though  they  must  be  of  various 
dimensions.  But  when  the  animal  is  very  small,  as  is  usually 
the  case  in  difficult  parturition  in  this  species,  the  space 
occupied  by  the  bows  of  the  forceps — if  they  are  ever  so 
thin — BO  increases  the  volume  of  the  mass  which  has  to  pass 
through  the  pelvic  canal,  that  this  instrument  cannot  be 
used. 

As  we  pointed  out  when  studying  the  anatomy  of  this 
region,  the  pelvis  is  cylindrical  in  carnivora,  and  if  we  sup- 
pose its  diameter  to  be  three  inches,  and  that  of  the  head  of 
the  foetus  a  trifle  less,  it  wiU  be  seen  that  birth  must  neces- 
sarily be  difficult ;  and  this  difficulty  will  be  increased  if  the 
vagina  is  narrow  and  rigid.  When  the  forceps  is  used,  the 
difficulty  is  further  exaggerated;  for  when  the  blades  are 
passed  on  the  head,  the  foetus  is  then  augmented  in  size  by 
a  quantity  equal  to  their  breadth  multiplied  by  their  thick- 
ness— ^the  whole  constituting  a  mass  greater  than  the  pelvic 
cavity  will  permit  to  pass  through  it;  so  that  delivery  be- 
comes impossible.  Forceps,  therefore,  in  small  bitches,  in- 
creases the  difficulties  of  parturition,  and  these  difficulties  are 
all  the  more  embarrassing  as  the  animal  is  diminutive.  Be- 
conrse  to  this  instrument  is  consequently  contra-indicated,  and 
if  delivery  is  to  be  effected,  a  means  must  be  substituted 
which  presents  less  inconvenience.  As  a  rule,  the  loss  of  one 
or  two  puppies  is  not  a  matter  of  much  moment,  the  principal 
object  being  to  save  the  mother  by  bringing  the  act  of  par- 
turition to  a  prompt  termination.  The  destdercUum  \a  to  apply 
an  apparatus  which  will  exert  its  force  behind  the  head  of  the 
foetus,  as  if  the  sum  of  the  expulsive  efforts  was  directed 
from  behind ;  or  as  if  a  new  force  had  been  developed  in  the 
uterine  cavity,  which  presses  directly  on  the  summit  of  the 
head. 

After    much  consideration,   Defays  finally  produced  an 
apparatus  which  fulfils  these  indications,   and,  besides  its 
ingenuity,  is  very  simple  and  easily  applied.     It  consists 
merely  of  two  rather  fine  brass,  or  very  pliable  iron  wires,   with  the  Tos- 
which  oan  be  easily  twisted,  and  are  yet  strong  enough  to      "^'  *^^"- 
withstand  a  moderate  amount  of  strain.     The  wires  should  be  at  least  sixteen 
inches  in  length,  and  looped  in  the  middle,  so  as  to  be  applied  to  the  foetus  in 
the  foUowijig  manner :  The  first  finger  of  the  left  hand  being  passed  into  the 
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Tagina,  serves  to  gaide  one  of  the  loops  towards  the  sommit  of  and  behmd 
the  fodtal  head ;  and  it  then  conducts  the  loop  of  the  other  wire  beneath  the 
^head  behind  the  jaw.  This  done,  the  two  wires  on  each  side  are  twisted  bf 
a  little  machine  (Fig.  178)  composed  of  a  thin  iron  rod  in  a  handle,  the 
other  end  of  which  is  thickened  and  pierced  by  holes  running  nearly  panM 
to  the  stalk.  Into  these  holes  the  two  wires  of  one  side  are  passed;  tiie 
machine  on  each  side  is  pulled  up  as  close  as  possible  to  the  head  of  the 
foetus,  and  then  each  being  turned  round  three  or  four  times,  the  neck  is 
enclosed  in  a  kind  of  noose  or  collar  formed  by  the  two  wires  (Fig.  179). 

The  rods  are  now  withdrawn  from  the  latter,  and  the  foetus  can  be  ex- 
tracted by  exercising  traction  on  the  ends  of  the  four  wires  outside  the  YxdvL 
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By  this  contrivance,  delivery  is  effected  without  iz^ury  to  the  Bitch,  and, 
unless  it  is  much  decomposed,  without  separating  the  head  of  the  foetus. 

We  have  tried  Defiaiys'  apparatus,  and  can  speak  highly  of  it ;  not  unfie- 
quently  we  have  succeeded  in  extracting  the  puppy  alive,  and  when  the  use 
of  forceps  would  have  been  impossible. 

A  much  simpler,  readier,  and  perhaps  more  successful  apparatus  (so  iar  ts 
our  experience  enables  us  to  speak),  is  that  devised  by  Breulet^  of  Muehe, 
Belgium,  which  meets  every  requirement  in  the  accouchement  of  small  Bitches, 
and  might  be  successfully  employed  with  Sows,  Ewes,  and  GoatsL    This 
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apparatus  is  the  same  in  principle  as  Defieiy's  wire-extractor,  but  there  is  onlj 
one  wire.  The  principal  part  of  the  invention  is  a  noose-tube,  cons  isting  d 
a  tubular  piece  of  round  wood,  from  four  to  six  inches  long,  and  half  an  inch 
thick.  The  wire  may  either  be  of  copper,  brass,  or  iron,  about  sixtee  n  inches 
long  (we  have  genenJly  used  a  piece  of  catgut,  and  prefer  it);  this  is  doubled, 
passed  through  the  tube  to  a  certain  extent,  so  as  to  form  a  loop  or  noose  at 
the  end  (Fig.  180).  When  it  is  to  be  used,  the  first  finger  of  the  left  hand 
carries  the  loop  into  ^e  vagina  of  the  Bitch,  and  slips  it  behind  the  oocipat 
of  the  puppy;  then  the  two  ends  of  the  wire  are  passed  through  the  tube, 
and  this  is  pushed  into  the  vagina  under  the  chin  of  the  foetus ;  the  operator 
now  tightens  and  secures  the  wire^  by  giving  it  a  turn  round  the  fir  st  finger 
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of  hifl  riglit  hand,  placing  bis  thumb  at  the  end  of  the  tube  (Fig.  181).  A 
litUe  tiaction  then  extracts  the  foetus,  and  without  doing  it  or  the  Bitch  the 
least  damage.  We  now  employ  no  other  instrument  in  canine  obstetricy, 
and  our  success  has  always  been  complete,  even  with  the  tiniest  toy  terriers. 


Fig.  181. 
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When  our  assistance  has  been  sought  for  in  time,  we  have  generally  managed, 
expeditiously  and  easily,  to  extract  the  puppies  alive. 

It  win  be  seen  that  tiie  noose  is  not  unlike  the  ''Met"  used  in  human 
obstetrics. 

The  EmplaymerU  of  Force  in  DystoUa, 

In  connection  with  the  foregoing  obstetric  operations,  a  lather  important 
question  to  be  considered  is  the  employment  oi  force  m  the  artificial  extraction 
of  the  foetus.  For,  as  we  have  seen,  more  or  less  energetic  traction  is  very 
frequently  needed  to  remove  the  foetus  from  its  parent,  and  those  who  do  not 
imdeistand,  or  are  inexperienced  in  animal  obstetrics,  are  sometimes  as- 
tonished, if  not  horrified,  at  hearing  of  the  amount  of  pulling  which  the 
foetus  has  to  undeigo,  and  the  parent  to  sustain,  before  delivery  can  be  effected 
in  some  cases.  Tet  foice  is,  as  a  rule,  absolutely  necessary ;  and,  though  some 
of  the  various  points  with  regaid  to  it  are  not  yet  sufficiently  ascertained^  and 
differences  of  opinion  exist  with  regard  to  them,  yet  it  is  a  subject  well 
deserving  the  attention  of  the  obstetrist,  and  especially  the  junior  prac- 
titioner. Saint-Cyr  has,  with  his  usual  ability,  discussed  it  carefully ;  and 
we  will  therefore,  to  a  certain  extent,  follow  him  in  noticing  it 

The  direction^  inknsUyy  and  nabwre  or  means  of  developing  the  force  to  he 
employed^  have  first  to  be  considered,  after  which  it  will  be  desirable  to  com- 
pare manual  with  mechanical  force,  and  point  out  their  respective  advantages 
and  disadvantages  from  an  obstetrical  point  of  view. 

Direction  of  IVaction. 

Since  the  forceps  was  introduced  into  human  obstetric  practice,  the  direc- 
tion which  the  foetus  should  be  made  to  follow  in  the  pelvic  cavity  of  woman 
has  been  continually  discussed,  and  has  been  acknowledged  to  be  a  very 
difficulty  as  well  as  a  very  important  problem  to  solve.  This  difficulty  is 
mainly  due  to  the  fact  that  the  pelvic  canal  in  the  human  female  is  not  nni- 
fbim  in  its  dimensions,  and  that  the  head  of  the  foetus  must  pass  through  it 
by  alwaya  offering  its  greatest  diameter  to  that  of  the  cavity.  Consequently, 
it  must  execute  during  its  passage  a  rotation  movement  in  one  or  other  dixeo- 
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tion,  Hmfing  to  the  pieaentation — a  moT«ment  necessitated  by  the  di&nnt 
plaitee  of  the  cavity.  In  addition,  the  canal  ia  cnmlinear,  its  azia  not  buag 
lefneeented  by  a  straight,  bat  by  a  carred  line,  whoae  form  and  direction  im, 
liiisiliw,  oodiSed  by  those  defonnitieB  of  the  pelris  which  ue  so  freqiwrtaiid 
Taned  in  woman,  and  which  constitute  one  of  the  ptincipal  ^   "    -' 


the  use  of  the  forceps.  Therefore  it  is,  tliat  all  the  difficult  in  the  qoflstiiHi 
is  to  determine,  in  a  rigoroos  manner,  the  direction  in  which  to  ezerciae  tn^ 
tion  with  this  instniment ;  though  it  is  generally  agreed  that  it  shoold  be 
made  according  to  the  pelvic  axis. 

With  animals,  the  problem  is,  of  conne,  much  less  complicated,  a>  tbni 
pelvis  is  somewhat  cylindncal ;  and  its  axis — almost  rectilinear — can  leailil^ 
be  detennined  by  a  line  passing  from  the  centre  of  the  anterioT  circumfinnce 
to  the  centre  of  the  vulva,  ot  somewhat  towards  the  middle  of  the  liiw 
tiniting  the  two  superior  ischiatic  tuberosities.  SaintO)^  justly  p<unti  out 
that  traction  should  be  made  in  the  direction  of  this  axis  (Fig.  182,  A  B) ; 
and  that  this  line  of  traction,  happily  for  the  veterinary  obstetiist,  (oi 
thanks  also  to  the  £exibility  of  the  cords  which,  in  his  practice,  take  the 
place  of  the  forcepa,  offers  no  serious  dif&cnlty.  At  page  237,  it  has  beea 
shown  that  this  directian  may  vary,  and  may  be  modified  according  to  tita 
presentation— and  more  particularly  the  position — of  the  fiBtus,  and  also  ac- 
cording to  the  period  of  laboni. 

Dtgru  of  Tradum, 
When  pasEong  throngh  the  pelvic  cavityjthefcstnB  nndeigoes  a  certun  amount 
of  compression,  proportionate  to  the  uterine  contractions  or  the  external  traction 
which  determines  its  progression  outwards ;  at  the  same  time,  this  compnt- 
non  produces  a  kind  of  reaction  in  the  body  of  the  fcetos,  and  gives  rite  to 
an  eccentric  prmsure  against  the  walls  of  the  passage,  related  to  that  iriuck 
itself  experiences.  The  question  is,  therefore,  limited  to  the  amount  of  ftKca 
necessary  to  overcome  the  resistance  that  prevents  the  onward  progress  of 
the  foetus,  without  iitjnring  either  the  latter  or  the  parent.  In  veteiinaiy 
obstetrics  we  have  no  fixed  data  to  rely  upon  ;  but  the  experiments  of  Jodio, 
Delore,  and  Foullet,  alluded  to  by  Saint-Cyr,  may  afford  some  idea  of  tbt 
reustance  offered  by  the  pelvic  gudle  to  the  eccentric  pleasure^     These  as- 
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thozities  foond  that  if  a  loanded  body — a  ball  foi  instance^  to  repiesent  the 
head  of  a  fostoB — ^is  attempted  to  be  palled  through  the  pelvis  of  a  woman, 
it  lequiies  a  force  represented  by  375  to  441,  and  even  as  much  as  655  poonds 
(estimafeed  by  the  dynamometei),  to  piodnce  such  serious  lesions  as  fracture 
m  the  bones  or  disuiiion  of  the  symphyses.  But  it  must  not  be  concluded 
from  this  result^  that  such  powerful  traction  can  be  practised  with  impunity 
ID  woman.  In  the  first  place,  the  child  could  not  be  extracted  alive^  for  its 
existence  appears  to  be  compronused  if  the  degree  of  traction  by  the  forceps 
ezceeds  £K>m  132  to  154  pounds;  and  in  order  that  the  pelvis  of  woman 
could  resist  such  pressure,  certain  conditions  are  required  which  we  never 
meet  with  in  ordinary  practice :  for  instance,  the  pressure  should  be  equally 
applied  to  every  part  of  the  bony  girdle  in  contact  with  the  head  of  the 
fc^ns.  But  this  does  not  take  place  with  the  ordinary  forceps,  which,  even 
in  the  hands  of  the  most  expert  accoucheur,  not  only  acts  as  a  traction  agent, 
bat  at  a  given  moment  is  unfortunately  transformed  into  a  lever  of  the  first 
or  second  kind,  whose  power  is  incidenlable,  and  which,  resting  on  two 
opposite  [points  of  the  pelvic  circumference,  may  burst  it,  without  the  dyna- 
mometer showing  anything  more  than  a  relativdy  feeble  degree  of  tractioiL 

Otherwise,  it  is  not  only  the  bones  which  have  to  be  considered,  but  also  the 
soft  parts,  which,  pressed  between  the  foetal  head  and  the  ha»l  pelvic  cir- 
cmnference,  may  be  bruised,  contused,  or  lacerated  to  a  variable  d^pree,  if 
the  compression  exceeds  a  certain  limit  Tins  pressure,  however,  is  always 
oonsiderable ;  for,  according  to  Ghassagny,  when  a  tractile  force  of  fifty 
kilogrammes  is  exercised  on  the  head  of  a  foetus  seized  by  the  ordinary  forceps, 
we  may  calculate  that  each  square  centimetre  of  surflMse  of  the  pelvic  wtdls 
sustains  a  pressure  of  1800  grammes,  even  in  the  most  feivourable  conditions ; 
though  it  may  be  as  much  as  six  kilogrammes  or  more,  according  to  cir- 
cumstances. 

These  observations,  though  doubtless  valuable  and  significant  for  the  ac- 
coucheur of  woman,  are  only  very  indirectly  applicable  to  veterinary  obstetricy. 
Without  taking  into  account  the  strength  of  the  pelvic  osseous  girdle,  which 
is  so  much  greater  in  the  Mare  and  Cow  than  in  woman,  seve^  other  cir- 
cumstances allow  us  to  understand  why  this  bony  circle  may,  in  these 
anJTnals,  resist  an  amount  of  strain  which  would  appear  to  be  altogether 
umreasonable,  if  judged  according  to  the  principles  which  should  guide  the 
practice  of  the  human  obstetrist.  But  the  veterinarian  is  in  possession  of 
means  of  traction  which  give  him  a  great  advantage  in  this  respect — an  ad- 
vantage which  the  accoucheur  has  not  yet  been  able  to  avail  himself  of :  we 
allqde  to  the  cords  the  former  so  fiequently  employs  as  traction  instruments, 
aad  which  can  never  be  transformed  into  levers,  like  the  forceps. 

In  woman,  as  with  animals,  the  foetus,  in  passing  through  the  pelvic  cavity, 
is  pressed  upon  by  its  waUs,  and  in  return  it  presses  upon  them,  in  the  man- 
ner of  a  wedge  which  tends  to  tear  them  asunder.  But  there  is  a  great  differ- 
ence in  woman  and  animals.  On  the  one  hand,  it  is  a  hard,  bony,  and 
little  reducible  region — the  head — ^which  presses  against  the  pelvic  walls,  to 
which  it  transmits,  almost  undiminished,  the  pressure  itsdlf  receives;  on 
the  other  hand,  it  is  a  bony  cage — the  chest — ^formed  of  numerous  very 
movable  parte,  and  which  can  submit  without  injury  to  much  distortion,  in 
addition  to  its  being  covered  by  soft  and  readily  compressible  tissues :  con- 
sequently, we  can  easily  comprehend  how  much  in  the  latter  case — ^that  of 
animals — the  eccentric  pressure  produced  by  the  passage  of  the  foetus  should 
be  attenuated.    Besides  all  this,  the  head  of  the  in&nt  is  spherical,  and 
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therefoie  comes  in  contact  wtth  the  interior  of  the  mothei^s  pelYis  hj  a  aide 
or  narrow  zone ;  the  Boi&ce  of  the  pelvis  in  contact  with  the  fostal  head  bas 
been  estimated  at  sixty  square  centimetrea,  and  it  is  to  this  limited  qiaoB  that 
the  head  transmits  the  pressure  it  sustains.  ChasBagny,  ftom  a  series  of  eqwi- 
mentSy  estimates  that,  for  a  tiaction  of  sixty  kilogrammes— exerted  imder  tiiB 
most  &YoniaUe  circumstances  by  his  forceps  on  the  head  of  the  humanliBUiB— 
each  square  centimetre  of  the  suifiace  of  the  pelvis  in  contact  with  it  aboald 
support  a  pressure  of  about  500  grammes;  in  less  &YOurable  conditiow  it 
may  even  be  much  more. 

From  some  measurements  made  by  Saint-Cyr,  the  pelvis  of  the  Mare  and 
CoWy  and  which  is  nearly  cylindrical,  may  be  reckoned  at  1600  square  centi- 
metros  (248  inches)  of  internal  surfieu^ ;  and  it  is  on  this  expanse  that  is  dis- 
tributedi  in  a  nearly  uniform  manner,  the  eccentric  pressure  which  the  chat 
of  the  foatus  transmits  to  the  walk  of  the  genital  canal,  to  which  it  is  very 
oLosely  applied  during  its  passage  outward&  If,  then,  it  be  admitted  that 
the  total  of  this  eccentric  pressure  measures  about  ono-half  the  tractak  ibne 
expended  on  the  foetus,  it  wiU  be  easy  to  find,  by  a  simple  calcuktioii,  ths 
pressure  on  each  square  inch.  Supposing  the  traction  to  be  equal  to  1540 
pounds — ^the  estimated  strength  of  seven  or  eight  men  pulling  with  all  their 
force  at  the  cords — ^the  pressure  on  each  square  inch  would  be  about  7}oa&c«; 
or  one  half  that  exerted  on  the  same  extent  of  surface  with  a  tra^e  foioe 
of  132  pounds,  in  woman  1 

Saint-Cyr  does  not  pretend  that  these  calculations  give  a  rigorously  exact 
measure  of  what  really  takes  place  during  parturition ;  but  he  believes  thej 
may  assist,  up  to  a  certain  point,  in  explaming  certain  &cts  in  comparatiTa 
obstetrics  which  otherwise  would  remain  obscure :  how,  for  instance,  natnial 
birth,  which  is  always  so  painful  in  woman,  is  comparatively  painlesB  in  the 
larger  animals ;  and  why  traction,  the  very  idea  of  whidi  fiighteoa  the 
accoucheur  of  woman,  is,  in  the  migority  of  instances,  so  well  sustained  by 
the  veterinary  surgeon's  patients. 

It  must  be  confessed,  however,  that  we  have  as  yet  no  certain  data  by  which 
we  can  estimate  the  exact  amount  of  force  neceasaiy,  or  which  may  be  ein- 
ployed  without  danger ;  and  on  this  point  the  opinions  of  the  best  authorities 
are  widely  diveigent.  Some  declare  for  moderate  traction — two^  three,  or 
four  men  at  the  most,  puUing  simultaneously  at  the  cords  with  all  their  fane, 
are,  in  their  opinion,  quite  sufficient  in  all  cases,  if  well  managed ;  and  they 
assert  that  it  is  rash  and  dangerous  to  employ  more.  Others  do  not  hesitate 
to  have  recourse  to  more  enei^i^tic  traction,  and  are  not  a&aid  of  empbying 
the  combuied  strength  of  six,  eight,  or  ten  strong  men ;  being  convinced  thai 
the  parent  suffers  more  from  protracted  labour  than  powerful  traction :  and 
not  unfrequently  their  success  justifies  their  boldness. 

Donnarieix  admits  that  three  asBistants  are  usually  sufficient  with  the  Gov : 
one  at  the  head,  another  at  the  tail,  and  the  third  to  aid  the  operatcur ;  while 
ten  are  needed  for  the  Mare :  one  i^  the  head,  another  holding  the  rope  which 
confines  the  limbs  of  the  animal,  and  prevents  its  doing  damage,  a  third  to 
hold  the  tail,  a  fourth  to  assist  the  operator,  and  the  other  five  or  six  to  poll 
at  the  foetus  when  necessary.  Zundel,  however,  is  of  opinion  that  these 
numbers  are  somewhat  exaggerated ;  very  often  more  than  three  assistaiita 
are  required  for  the  Cow,  and  if  more  than  six  are  needed  for  the  Mare,  it  is 
better  to  have  recourse  to  mechanical  means ;  as  too  many  assistants  huaper 
the  operator,  and  are  often  in  each  other^s  way,  while  their  united  strength 
cannot  be  usefully  applied. 
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The  assiBtanta  should  be  stiong,  and  have  had  some  experience  in  handling 
animals ;  some  of  them  aie  to  maintain  the  cieatoie  in  a  &YonTable  position, 
while  theothera  aid  the  attempts  at  extraction,  under  the  oiders  of  the  operator. 
The  tractile  efforts  should  be  made  simultaneously,  without  jerking,  but  in  a 
continued  and  energetic  manner,  and  always  in  the  direction  of  the  axis  of 
the  pelvis — in  a  straight  line  behind  the  animal  The  direction  of  the  traction 
may,  however,  be  a  little  downward  in  the  anterior  presentation,  lumbo- 
saml  position,  until  the  withers  have  passed  through  the  inlet;  as  by 
this  means  the  top  of  the  withers  is  depressed,  and  this  part  enters  the  pelvis 
before  the  sternum.  The  operator  stands  behind  the  parent,  his  hands  on 
the  sides  of  the  vulva,  which  he  depresses  with  the  cubital  border  of  one 
hand,  while,  with  the  back  of  it  he  separates  the  lips,  and  prevents  their  being 
abraded  by  the  cords.  It  is  better  to  engage  only  one  shoulder  of  the  foatus  at  a 
time,  if  possible ;  and  when  the  sternum  and  one  shoulder  have  been  carried 
into  the  passage,  then  the  other  shoulder  is  brought  forward  by  directing  the 
assistants  to  pull  a  trifle  towards  the  opposite  side.  By  acting  in  this  way, 
with  care,  and  by  slow  though  continued  efforts  while  the  parent  is  straining, 
delivery  will  be  effected,  if  this  be  possible  by  traction.  The  operator  must 
not  act  hurriedly  or  brusquely,  and  his  hand  should  carefully  attend  the  ad- 
vance of  the  foetus :  facilitating  its  passage,  and  aiding  the  progress  of  the 
haunches  by  passing  his  open  hand  between  them  and  the  maternal  pelvis. 

In  the  posterior  presentation,  when  at  least  one  assistant  must  be  told  off 
to  each  coxd,  the  traction  should  be  moderate,  or  even  gentle  at  firat,  until 
the  opeiatoi^s  hand  has  adjusted  the  foetus  as  much  as  possible.  In  addition, 
the  latter,  besides  directing  his  assistants,  must  frequently  himself  guide  the 
traction  by  the  disengaged  hand,  and  personally  exert  himself  in  the  extrac- 
tion of  the  young  creature :  separating  the  lips  of  the  vulva,  and  pressing 
them  towards  the  pelvis  when  they  are  pushed  outwards  by  the  advancing 
foetus ',  lubricating  the  latter  and  the  genital  canal  when  necessary,  etc 

Means  of  Developing  the  Necessary  Force. 

Hitherto  we  have  only  been  alluding  to  the  employment  of  human  or 
manual  force  in  the  extraction  of  the  fostus ;  and  this,  of  course,  is  that 
which  is  generally  resorted  to  at  firat.  But  it  is  not  the  only  force  we  may 
employ,  and  especially  if  it  is  desirable  to  exercise  very  powerful  traction. 
It  is  true  that  empirics  and  amateura  have  often  adopted  the  barbarous  ex- 
pedient of  attaching  the  cords  fixed  on  the  fostns  to  a  horse  or  ox,  and  by 
making  the  latter  exert  its  strength,  to  tear  the  young  creature  through  the 
maternal  passage.  Bainard  mentions  that  in  the  Camaigue,  those  who  have 
the  charge  of  droves  of  Mares,  not  having  the  services  of  a  veterinary  sur- 
geon, yoke  another  Mare  to  the  cords  they  fasten  on  the  foetus,  and  deliver 
the  parturient  animal  in  this  cruel  fashion.  Being  destitute  of  anatomical 
knowledge,  they  act  blindly ;  and  not  understanding  how  to  adjust  a  malposi- 
tion, the  foal  is  nearly  always  extracted  dead,  and  only  too  frequently  the 
mother  perishes. 

With  the  object  of  extracting  the  foatus  by  force  when  manual  traction  is 
not  sufficient,  the  windlass^  capstan,  wheels  cart,  and  pulleys,  have  frequently 
been  used,  and  with  great  Ixmefit.  Many  veterinarians  consider  the  employment 
of  machines  as  equally  barbarous  with  the  ox  or  horse  traction,  but  this 
opinion  is  scarcely  just  They  say  such  machines  are  blind  instruments  which 
cannot  be  directed  at  will,  and  they  prefer  increasing  the  number  of  men 
indefinitely  rather  than  resort  to  them. 
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Bat  some  of  the  most  intelligent  and  experienced  vetorinaiy  obstetniiB— 
Lecoq,  Ganther,  Binz,  Leconte,  Eainaid,  Baomdster,  Saint-Cyry  Fzanck,  etc 
— sp^ik  in  the  highest  tenns  of  the  utility  of  these  machines ;  and  some  of 
them  state  that  whenever  the  combined  strength  of  six  men  is  not  snffidfiBt 
to  extract  the  foetus  from  the  larger  animals,  they  do  not  hesitate  to  employ 
one  of  these  articles.  Not  only  can  a  greater  tzactile  force  be  deTolopedl^ 
them,  but  this  force  may  be  diminished  or  increased  at  will,  and  as  gndiullj 
as  the  circumstances  may  require  In  this  direction,  though  the  windJaai^ 
capstan,  or  wheel  may  be  utilised,  yet,  for  convenience  in  application,  poito- 
biHty,  and  steady  graduated  traction,  nothing  can  approach  the  light  ob^etne 
pulley,  the  manner  of  using  which  is  shown  in  the  annexed  drawii^  (Fig. 
183). 

When  very  powerful  traction  is  required,  whether  mannal  or  machine, 
there  \s  the  risk — ^particularly  if  the  animal  is  standing— of  dragging  it  btck- 
wards  until  it  falls^  or  doing  it  some  iiyury,  unless  the  precaution  is  adopted 


Fig.  183. 
Obsixtsic  Pullsts. 

of  fixing  it  in  some  way.  It  is  obvious  that  there  is  great  danger— indeed 
cruelty — ^in  attaching  it  merely  by  the  head  or  neck,  and  allowing  these  to< 
bear  tdl  the  strain.  It  is  necessary  to  render  the  creature  immovable,  by 
passing  cords,  bands,  or  a  sack  behind  the  thighs  and  above  the  hocks,  bringing 
the  ends  towards  the  animal's  shoulders,  and  maintaining  them  there  either 
by  assistants,  or  to  the  manger  or  any  other  part  sufficiently  strong,  in  the  dixee- 
tion  of  thecreature's  head.  A  wooden  bar,  phiced  behind  the  thighs,and  secored 
to  the  stall-posts,  is  also  serviceable;  as  is  also  an  ordinary  harness  breeching 
the  ^nt  parts  being  secured  to  rings  in  the  wall  or  manger.  In  some  caaes, 
vigorous  assistants,  placing  their  back  against  the  haunches  of  the  animal,  will 
offer  sufficient  resistance  to  its  displacement  Many  piactitionen  pr^ 
throwing  the  animal  down,  if  it  is  standing,  in  order  to  avoid  the  dangoES  of 
being  dragged ;  Schaack  even  asserts  that  the  body  lying  on  the  gtoond  in- 
creases the  expulsive  efforts,  and  keeps  the  fcstus  in  tlie  plane  of  the  pelvis. 
Donnarieix  is  not  afraid  of  seeing  the  animal  dragged  a  little,  and  recoinmends 
that  the  traction  should  not  cease  in  consequence.  Nevertheless,  dorimg  Uie 
decubitus,  the  operator  is  more  quickly  fiGktigued,  besides  being  restrained  in 
his  movements ;  the  necessary  manoeuvres  are  more  difficult  to  perform,  and 
the  weight  of  the  foetus  is  often  an  additional  obstacle.  And  even  when  the 
creature  is  lying,  if  the  traction  is  very  strongi  it  is  often  necessary  to  prevent 
the  body  being  drawn  backwards. 
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AU  theee  inoonvemenoea  beingrecogmsed  by  Baton,  in  1858  lie  inbodoced 
SQ  obetetiical  machiiie — an  appsiatns  for  piodacing  sostained  traction  (up- 
porml  d  tradion  soufenue)  in  the  axtraction  of  the  faetns.  This  appaistoa 
pneses  against  the  hind-quartera  of  tlie  paitoiient  animal,  and  owing  to  its 
oonstinction  it  can  not  only  develop  a  yerj  energetic  extractive  force  in  the 
genUeet  and  most  inoffenave  way  poasibla,  bnt  itaelf  prodocee  the  conntei* 
extension  in  an  exactly  proportiDnate  degree. 

The  principal  parte  of  the  uachine  aie:  a  kind  of  hois&«ollai  (^ig.  184,  A) 
with  thi«e  stalks  (B,  C,  D)  intermediate  between  tills  collar  and  a  bioad, 
fixed,  female  bckqw  (£),  which  receives  a  movable  screw  rod  (H)  that  beaia  a 
revolving  hook  and  chain  (K)  at  one  end ;  the  other  end  of  the  chain  has  also  a 
hook  to  which  the  card  or  cords  fixed  on  the  fcetus  are  attached   The  collar 


nf.  18*. 
Bixoa'a  Ornnmic  Uichir. 

is  made  of  several  pieces  of  light  wood  snperposed  and  boond  together  by  an 
iron  band  applied  to  its  posterior  aurface.  This  band  is  perforated  by  three 
Dcrewed  holes  placed  in  a  triangalar  position,  and  which  receive  the  iron 
Btalka.  The  anterior  &ce  of  the  collar  is  bo  fashioned  as  to  fit  closely  on  the 
hind  parts  of  the  animal,  the  space  for  the  passage  of  the  foetus  being  about 
twen^  inches  in  diameter.  The  intermediate  stalks  (B,  C,  D)  serve  to 
toansmit  to  the  collar  the  pressure  exercised  by  the  female  screw ;  they  are 
about  forty  inches  long,  and  each  is  composed  of  two  pieces,  one  of  these 
being  hollow  (4,  5,  6),  the  other  solid  (1,  2,  3)  :  consequently,  one  fits  into 
the  other,  and  the  end  opposite  the  collar  enters  one  of  the  openings  in  the 
flange  of  the  female  screw  {E) ;  a  small  tbomVscrew  (7,  8,  9)  secures  the 
two  portions  of  the  stalk.  The  female  ecrew  is  of  iron  or  copper,  the  flange 
being  of  wood,  and  its  drcumference  provided  with  two  handles  to  hold  it 
firmly  when  the  machine  is  in  use.    The  male  screw  (H)  is  of  iron,  and 
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Bcrawed  to  the  xigbt ;  one  eztiemity  artieoIateB  with  the  tiiaiiQg-liO(&  (I); 
it  is  sczewed  in  the  oontiazy  diiection  to  the  piincipal  poitioii,  so  as  not  to 
become  unscrewed  dniing  the  opention;  the  other  end  has  a fimr-famiehBd 
-windlass  which  can  be  lemoved  at  wUL 

To  use  the  machine,  the  animal  is  msde  to  lie ;  the  cords  are  attached  te 
thefcetos  in  the  usual  manner;  the  windlass  handle  is  put  on  its  place;  the 
screwed  stalk  (H)  is  introduced  into  the  female  screw  to  about  as  &r  as  J ; 
the  collar  is  applied  to  the  animal's  croup,  and  the  three  long  stalks  are  fixed 
—one  end  in  the  collar,  the  other  in  ttie  flange.  An  aiwifltant  keeps  the 
machineinequilibiiumby  placing  one  of  his  hands  on  oneof  thefoiked  handkB 
of  the  flange^  while  the  other  handle  rests  firmly  on  the  ground.  Anoflier 
assiBtant,  the  cords  attached  to  the  foetus  being  fixed  in  the  hook  at  the  end 
of  the  chain  (K),  slowly  turns  the  windlass  in  such  a  direction  as  will  bring 
the  extremity  of  the  stalk  (I)  towards  the  flauge,  while  the  operator  superin- 
tends the  extraction.  It  wiU  thus  be  seen  that  a  strong  traction  is  exerted 
on  the  fcetus,  while  a  proportionate  pressure  is  transmitted  to  the  croup  of 
the  parent  through  the  three  long  rods — the  machine  producing  fixtensJop 
and  counter-extension  at  the  same  time,  while  it  also  allows  a  sustained  tac- 
tion to  be  obtained — ^without  jedcs  or  checks,  and  as  powerM  as  may  be 
desired. 

This  machine  has  been  well  tested  in  France,  and  has  received  the  highest 
praise. 

Comparison  behoeen  Manual  amd  Meehanical  ForoB. 

The  employment  of  machines  which  multiply  force,  for  the  artificial  ex- 
traction of  the  foetus,  can  be  traced  to  a  somewhat  distant  period ;  and  the 
use  of  the  windlass,  the  wheel,  and  the  cart  by  rude  empirics  is  of  aucieiit 
date. 

Besorted  to  by  ignorant  people  destitute  of  that  knowledge  which  akme 
can  ensure  safety  and  success,  these  appliances  must  have  been  prodncthne  of 
great  injury  and  loss.  It  was  probably  from  witnessing  these  renilts  that  the 
early  French  yeterinaiiaos  were  ahnoet  unanimous  in  their  condemnation  of 
their  use,  and  designated  them  as  "cruel "  and  "murderous."  "  It  is  crael,* 
says  Fromage  de  Feugrd,  "  to  tie  a  cord  to  a  cai^  and  to  pull  at  it  by  the 
windlass  or  capstan,  or  by  horses  attached  to  it  It  is  much  better,  the  Cow 
being  tied  by  its  horns,  to  make  men  puU  at  the  cord,  so  that  force  may  be 
employed  wiUi  more  precaution  and  management."  Hurtrel  d'ArboTal  re- 
marks :  "  There  are  people  who  would  go  so  &r  as  to  pull  at  the  cord  which 
is  attached  to  the  foal  or  the  calf  by  the  windlass,  the  capstan,  or  poll^; 
this  procedure  is  not  only  cruel,  but  its  violence  usually  Ulls  the  fistus^  and 
often  causes  lacerations,  serious  iiyury,  and  displacement  of  the  utenis." 
Other  writers  have  written  in  equally  strong  terms  against  the  use  of 
tion  machines,  and  in  favour  of  manual  force— which,  they  argue,  is  an 
ligent  force,  may  be  graduated  at  will,  and  its  direction  modified  aocoidisig  to 
circumstances,  so  as  always  to  act  in  the  most  fiivourable  way — Le.,  in  the 
axis  of  the  pelvis. 

19'evertheless,  since  1838,  when  Lecoq  spoke  out  in  &vour  of  merhaniffJ 
appliances,  many  of  the  most  experienced  practitioners  have  expressed  thcBs- 
selves  in  their  favour.  "  I  propose  the  pulley,"  says  Lecoq,  "because  it 
afibrds  much  more  gentle  and  steady  traction  than  ihat  obtained  by  strestgth 
of  arm.  .  .  .  This  opinion  is  shared  by  the  majority  of  the  veterinary  sur- 
geons in  our  part  of  the  worid."    "  The  employment  of  the  hmwKm^"  writes 
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Daneau  in  1852,  **  gives  a  more  legalar  and  sustained  traction  than  that  of 
assistantSy  no  matter  how  yigoToos  and  intelligent  these  may  be ;  in  turning 
it  slowly,  we  obtain  a  giadoal  and  continuous  traction;  theshouldera  and  the 
body  of  the  foetus  are  elongated,  the  sides  are  flattened  by  the  pressure,  and 
delivery  is  effected  in  the  majority  of  cases  without  an  accident.  ...  By 
this  procedure^  we  succeed  in  eight  cases  out  of  ten."  Ayrault  writes  {Becueil 
de  MSd.  FSiSrirmrey  1857) :  '*  I  have  decided  to  employ  a  means  which  I 
have  often  very  severely  qualified  when  in  the  hands  of  empirics,  and  which 
can  be  only  barbarous  and  brutal  by  reason  of  the  ignorance  of  those  who 
apply  it :  I  speak  of  the  windlass,  and  wheel  and  axle.  ...  It  is  now  amply 
demonstrated  to  me  that  this  obstetrical  means,  so  little  enticing  at  first 
sight,  is  the  first  among  all  the  means  for  producing  traction  which  the  vete- 
liiuiiy  surgeon  has  at  his  disposal — provided  always  that  he  watches  its 
operation  with  much  attention ....  so  that  no  part  of  the  foetus  wedges  against 
the  sides  of  the  pelvis;  for  the  windlass  does  not  know  of  any  obstacle  which 
it  cannot  overcome."  And  Garreau,  commenting  on  Baron's  obstetric  machine 
just  described,  remarks  (Bepari  d  la  Soc  Cenirale  de  Mid.  VeUrinaire^  1858): 
"  From  what  has  been  said,  it  results  from  an  examination  of  every  part  of 
this  apparatus:  that  the  mechanism  is  simple,  and  works  well  and  easily; 
that  its  power  is  at  least  equal  to  that  of  the  pulleys,  windlass,  or  capstan ; 
that  its  action  is  based  on  mechanical  laws ;  that  the  traction  it  produces  is 
so  gentle,  slow,  and  regular,  that  it  is  without  danger  for  the  mother ;  that  its 
employment  altogether  leaves  behind  all  the  other  means  used  for  the  pro- 
duction of  the  necessary  counter-extension  in  fcetal  extraction ;  that  the  collar 
tzansmita,  in  a  regular  manner,  and  to  the  whole  of  the  inferior  and  posterior 
parts  of  the  maternal  pelvis,  the  pressure  it  receives  from  the  female  screw ; 
that  this  pressure,  disseminated  over  the  entire  hind-quarters  of  the  female,  is 
proportionally  less  severe  and  painful  during  traction  of  a  given  intensity." 
Many  more  references  could  be  given  to  other  very  competent  authorities 
in  favour  of  mechanical  over  manual  traction ;  but  we  will  sum  up  the  evi- 
dence by  stating  that  mechanical  traction  is  preferable  to  that  produced  by 
manual  power,  inasmuch  as  it  is  slower,  more  regular,  its  action  is  more 
SQstained,  and  it  is  more  powerful  and  efficacious,  without  imposing  increased 
strain  on  the  parent  or  foetus.     Manual  traction  is  unsteady  and  jerking,  es- 
pecially when  several  men  are  pulling ;  all  the  men  do  not  pull  alike  or  at  the 
same  time^  therefore  even  during  traction,  however  steady  it  may  aim  to  be, 
the  strain  varies ;  men  soon  become  fatigued,  whereas  the  machine  can  main- 
tain the  traction  for  any  length  of  time  without  increasing  or  diminishing  it. 
One  of  the  objections  urged  against  machine  traction,  is  that  its  direction 
cannot  be  so  easily  varied  upwazds,  downwards,  or  to  one  side  or  the  other, 
as  manual  traction.     But  this  is  a  very  trifling  objection,  and  it  may  be 
nearly,  if  not  altogether,  overcome  by  making  assistants  press  against  the  cord 
or  cords^  8o  as  to  give  them  the  necessary  direction. 

When  powerful  traction  is  required,  whether  it  be  manual  or  mechanical, 
great  attrition  is  necessary  in  guiding  the  foetus  through  the  genital  canal,  so 
as  to  pieyent  injury  to  the  parent.  The  traction  should  cease  in  the  intervals 
between  the  labour-pains,  and  the  efforts  odght  not  to  be  continuous ;  the 
animal  should  be  allowed  intervals  of  rest,  and  time  be  given  for  the  genital 
canal  to  dilate  and  adapt  itself  to  the  passage  of  the  foetus.  Severe  and  in- 
judidoaa  traction  may  be  productive  of  the  most  serious  results.  Even  when 
the  operation  is  nearly  terminated,  care  will  be  requisite  in  order  to  prevent 
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inyeimon  of  ihe  ateruB.    This  accident  may  be  obviated  by  caxeM  maaipi- 
lation,  and  abundant  iigection  of  emolient  floids.* 
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CHAPTEE    11. 

EmbryotoDoiy. 

Ekbbtotomt,  or  embryukia,  is  the  name  given  to  every  operation  which  b» 
for  its  object  the  reduction  in  volume  of  the  foetus  at  parturition,  by  mntt- 
lating  or  dividing  it;  so  as  to  allow  it  to  be  extracted  by  portions,  when  it 
cannot  be  delivered  whole.  It  is  a  generic  term  for  a  number  of  opeatioia 
very  diffeient  in  their  character,  and  performed  on  the  foetus  either  while  it 
is  wholly  retained  in  the  uterus,  or  more  or  less  engaged  in  the  gembd 
passage. 

These  operations  may  be  practised  on  various  parts  of  the  young  creatoie: 
head,  limbs,  or  body,  and  facilitate  the  removal  of  one  or  more  parts,  so  that 
the  remainder  can  be  removed  from  the  uterine  cavity.  Of  course,  the  lift  of 
the  foetus,  if  it  be  alive,  is  sacrificed  in  every  case ;  and  this  sacrifice  is  odIj 
made  to  prevent  a  greater  loss — ^the  death  of  the  parent.  But  in  resorting  to 
embryotomy,  the  veterinary  obstetrist  is  not  hampered  by  those  grave  oansir 
derations  which,  in  a  legal,  moral,  and  religious  point  of  view,  have  so  bng 
embarrassed  the  action  of  the  accoucheur  of  woman. 

The  question  with  the  veterinary  surgeon,  should  the  foetus  be  living  is 
as  to  the  respective  value  of  parent  and  oflGspring,  and  which  of  these  should 
be  preserved  in  the  interest  of  the  owner. 

In  nearly  every  instance  the  response  is  entirely  in  &vour  of  the  parent^ 
this  being  of  most  commercial  value ;  and  this  fact,  together  with  the  abaence 
of  legal  and  moral  objections,  will  account  for  embryotomy  being  much  moid 
frequently  practised  in  veterinary  than  in  human  obstetrics.  KeverthelBas, 
the  destruction  of  the  living  foetus  in  the  case  of  the  domesticated  animals 
should  not  be  lightly  entertained ;  it  ia  the  duty  of  the  veterinarian,  in  the 
interest  of  his  client,  to  preserve  the  life  of  the  young  creature,  as  well  as 
that  of  the  parent,  by  every  means  in  his  power ;  and  it  is  not  until  ttos 
means  have  been  fidrly  tried,  or  are  deemed  insufficient  after  due  deliberation 
and  without  trial,  that  the  necessary  mutilation  should  be  undertaken.  And 
it  must  not  be  forgotten  that  embryotomy  is  not  always  without  danger  for  the 
parent ;  on  the  contrary,  it  is  nearly  always  serious,  and  its  consequences  have 
often  to  be  dreaded,  while  to  the  operator  it  is  in  the  great  m^ority  of  caaa 
a  heavy  and  fatiguing  task. 

When  the  foetus  is  not  dead,  then  it  is  only  the  most  urgent  necessity  that 
should  impel  the  obstetrist  to  resort  to  embryotomy;  though  when  thfl 
creature  has  perished  there  is  no  need  for  hesitation,  and  the  operation  may 

*  While  on  the  fubjeot  of  meehanieal  tnetion  in  TeterinAfy  obttetriM,  we  may  nolo  tbat  t«o 
dittingttiahed  Frsnch  aooouoheun — ^Mli.  Chaisagny  and  Joulin— hare  recently  inUeducri  ■> 
apparatus  intended  to  replace  mechanical  for  manual  traction  in  the  human  lemale.  both  hm»( 
unenimotts  with  regard  to  the  euperiority  of  the  former  over  the  latter.  Chaangny  gitM  ks 
reaione  for  preferring  the  one  to  the  other  (they  aie  the  eame  ai  thoie  whieh  have  been  mfmmd 
by  Teterinary  obttetnets  for  many  years),  in  a  well- written  artiele  in  the  €hmetU  MUictU  di 
i^on  for  1861 ;  while  Joulin,  a  ^ar  afterwards,  in  his  work  on  midwifery  (Tirmti  camfid 
^AeeomekemenUt  Faris,  18S9),  points  out  in  the  clearest  manner  the  great  advantages  of  thii 
means  of  extraction. 
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be  nndertaken  at  once^  if  the  operator  is  satisfied  that  extraction  cannot  be 
readily  effected  otherwise. 

We  have  akead  j  indicated  the  conditions  which  generally  require  reconrseto 
embryotomy.  These  are  deformUies  of  ihe  maternal  pelvis — either  congenital  or 
acquired,  constitutional  or  accidental — ^which  prevent  extraction  of  the  intact 
fodtus,  this  condition  being,  howeyer,  very  rare  in  animals;  kysUroceU;  digpro- 
portion  between  ihe  size  of  the  foetus  and  the  genital  eatial ;  certain  kinds  of  fTum- 
strodty;  particular  modpresefUaticns  and  malposilicnSy  as  well  as  irreducible  dis- 
tortions of  the  foBtus ;  death  of  the  foetus,  when  its  retention  in  the  uterus  has 
given  rise  to  intense  emphysema  which  hinders  delivery ;  certain  diseases  of 
the  foetus^  as  hydrocephalus,  ascitis,  oedema,  etc.  Indeed,  embryotomy  is  in- 
dicated in  every  case  when  parturition  cannot  be  accomplished  by  the  other 
measures  already  mentioned,  without  seriously  compromising  the  life  or 
future  usefulness  of  the  parent 

We  have  stated  that  division  of  the  foetus  is  a  heavy  and  fatiguing  task ; 
and  we  have  only  now  to  remark  that,  however  easy  it  may  be  to  lay  down 
mles  and  give  directions  as  to  how  the  manttel  of  the  operation  should  be  con- 
ducted, those  only  who  have  had  experience  in  this  direction  can  testify 
that  it  is  much  easier  to  write  and  to  speak  than  to  act,  and  that  some  of 
the  manoeuvres  so  complacently  recommended  by  those  who  have  but  little 
knowledge  of  the  practical  part  of  veterinary  obstetrics,  cannot  be  caizied 
out. 

The  &ct  is,  that  embryotomy  cannot  be  restricted  to  definite  rules  which 
shall  be  applicable  to  eveiy  case  ;  the  operation  must  vary  according  to  cir- 
cumstances, and  these  are  often  of  the  most  diverse  kind.  In  very  many 
instances,  before  the  veterinarian  is  called  in,  rude  and  misguided  hands  have 
greatly  complicated  the  case,  and  caused  so  much  injury  and  swelling  to  the 
maternal  organs  that  the  difficulties  of  the  operation  are  increased  manifold. 

But,  as  in  everything  else,  there  is  a  right  way  and  a  wrong  way  of 
operating — apart  fiom  the  collateral  difficulties  of  the  operation ;  and  though 
no  fixed  rules  can  be  laid  down  for  every  case  which  requires  embryotomy, 
yet  there  are  directions,  based  on  the  results  of  practical  experience,  which 
afford  a  general  and  trustworthy  summary  of  the  most  important  points  to 
be  observed — by  the  young  practitioner  more  particularly.  These  directions 
we  will  now  allude  to,  in  treating  of  the  incision,  excision,  or  ablation  of 
those  parts  of  the  foetus  which  are  selected  for  operation — these  being  the 
head,  limbs,  and  body.  But  we  must  first  notice  the  instruments  in  actual 
use,  or  which  are  recommended  for  performing  embryotomy. 

Embryotomy  Instruments. 

The  performance  of  embryotomy  necessitates  the  use  of  surgical  appliances 
for  the  division,  puncture,  or  removal  of  certain  parts ;  and  as  these  opera- 
tions have  to  be  effected  either  in  the  genital  canal  or  in  the  cavity  of  the 
uteroB,  the  manipulation  of  cutting  instruments  in  such  a  confined  space, 
under  all  the  disadvantages  of  distance  from  the  operator,  the  struggles  and 
paralysing  straining  of  thd  mother,  and  the  fact  that  only  one  hand  can  be 
employed,  and  that  without  the  aid  of  vision  to  guide  and  direct  it,  renders  the 
operations  peculiarly  difficult  and  dangerous.  These  difficulties  and  dangers 
have  stimulated  the  inventive  faculties  of  veterinarians  for  a  long  time,  in 
devising  instruments  by  which  they  might  operate  quickly  and  safely,  and 
80  obviate  &tigue  and  danger  to  themselves,  and  exhaustion  an4  risk  to  the 
paztnxient  animal. 
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It  is  needless  to  remark  that  many  of  these  instromente  haye  never  oooe 
into  general  use^  either  because  they  did  not  folfil  the  leqoiiementB  claimed 
fiom  them,  or  because  they  were  too  complicated  or  expensive.  SomsliiDM, 
also,  prejudice  mther  conflicts  with  the  introduction  of  any  novel^  in  thu 
direction ;  while  long  experience  often  enables  the  practitioner  to  achieve  the 
desired  end  with  instruments  which  wouldbeuaelessyif  notdaogeroo^mthe 
hand  of  a  less  expert  obstetrist 

80  it  is  that)  for  nearly  all  the  cutting  operations,  an  ordinary  poeMr 
knife  or  bistoury  is  sometimes  the  only  instrument  employed ;  the  opento 
being  satisfied  if  the  spring  is  sufficienUy  strong  to  prevent  the  blade  shnttiBg 
up  in  the  handle  when  it  is  used  in  the  uterus.  Bainard  preferred  an  otdi- 
naiy  knife  vnlth  a  blunt  point  and  a  convex  cutting  edge ;  others  uae  a  lie* 
toury  cachd.  Even  small  pocket-knives  of  various  sizes  are  utilised  for  ibis 
purpose,  and  one  of  Mr.  Cartwright's  embryotomy  knives  is  not  unlike* 
gardener's  laige  pruning-knife.  In  the  use  and  preference  for  knives^  snich 
must  depend  upon  custom  and  the  expertness  of  the  operator. 

Kevertheleas,  convenience,  safety,  and  the  absence  of  long  e^qperienoe,  de- 
mand that  proper  instruments  be  devised  for  this  operation ;  and  this  re- 
quirement has  long  been  present  to  the  minds  of  veterinary  obstetristB.  One 
of  the  earliest  to  introduce  a  convenient  and  efficient  embryotom  was  Giinihe^ 
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who,  in  his  work,  published  in  1830,  figures  an  instrument  which  is  fixed  on 
the  finger  by  a  ring ;  the  cutting  edge  of  the  blade,  about  two  inches  kog, 
being  somewhat  concave.  This  embryotom  has  been  slightly  modified 
in  various  ways  by  different  practitioners — sometimes  having  two  narrow 
rings,  so  as  to  grasp  more  of  the  finger ;  at  other  times  having,  in  addition, 
a  small  button  on  the  back  of  the  blade  for  the  finger  to  press  upon ;  while 
the  blade  itself  has  been  made  more  curved,  straighter,  longer,  or  like  the 
blade  of  a  fleam.  This  instrument  is  the  prototype  of  the  ring  scalpd  in- 
vented by  Dr.  Simpson,  of  St  Andrews,  for  opening  the  skull  of  the  human 
foetus.  Two  of  these  embryotoms  which  have  been  used  in  this  country,  are 
shown  in  the  annexed  figures  (185,  186).  An  improvement  in  this  instru- 
ment is  the  having  a  hole  at  the  opposite  end  of  the  blade  (Fig.  186),  throng 
which  a  piece  of  cord  or  tape  can  be  passed  and  tied  round  &e  wrist,  to  pre- 
vent the  knife  slipping  from  the  finger  and  faUiog  into  the  cavitj  of  Uie 
uterus.  Indeed,  this  is  a  wise  precaution  vrith  all  the  short  instruments  in- 
troduced into  the  genital  organs,  as  the  contractions  of  the  uterus,  strug^ 
of  the  animal,  and  the  position  of  the  hand,  as  well  as  the  slipperiness  caused  by 
the  presence  of  mucus,  etc.,  only  too  often  render  the  hold  of  the  instrument 
very  insecure.  The  middle-finger  of  the  operating  hand  is  passed  through  the 
ring  and  the  other  fingers  enclose  the  blade,  which  is  in  this  way  safely  con- 
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yejed  to  the  part  of  the  fodtoB  which  is  to  be  incised.    The  fioger-knile  is 
the  most  useful  instrument  in  embryotomy. 

Otinther  also  at  this  time  introduced  another  form  of  embryotom,  which 
has  likewise  continued  in  use,  and  has  been  more  or  less  altered  or  improved 
in  shape.  This  consists  of  a  blade,  which  can  be  made  to  slide  out  of  or  into 
a  hancUe,  by  the  thumb  of  the  hand  holding  it  It  can  therefore  be  introduced 
into  or  withdrawn  from  the  genital  passage,  without  risk  of  injury  to  the 
maternal  oigans.  The  annexed  figure  (187)  exhibits  an  improved  model  of 
Giinther's  second  embryotom ;  the  original  pattern  had  double  cutting  edgte. 
We  may  remark  that  Zundel  and  Saint-Cyr  give  ThLbeaudeau  the  credit  of 
inventing  this  sliding  bistoury ;  but  the  instrument  is  only  described  by  the 
latter  in  1831  (Bee.  de  MSd,  FSUrinairet  1831,  p.  152) ;  whereas  an  exactly 
similar  knife  is  figured  in  Giinther's  work  (Lehrbuch  der  Practischen  Vekrimr- 
Otbiais/uUfe\  published  at  Hanover  in  1830. 

Another  idnd  of  embryotom  is  one  not  unlike  an  ordinary  large  scalpel,  along 


Fig.  187. 
Qjtstkkr'b  Ehbbtotok  :  IxFBoyxD  Fattsbv. 

one  aide  of  which  glides  a  blade-guard,  which  can  also  be  moved  backwards 
or  forwards  by  the  thumb  of  the  hand  that  holds  it.  This  is  a  very  con- 
venient knife  (Fig.  188). 

Embryotoms  have  also  been  proposed  by  Brogniez,  Hubert,  Contamin, 
Obermayer,  and  others,  but  they  all  are  more  or  less  imitations  of  the  fore- 
going models. 

Gunther  figures  an  embryotom  fixed  on  a  handle,  and  which  may  be  of  any 
convenient  length— about  thirty  inches  is  recommended  (Fig.  189);  the  blade 
is  semicircular,  the  concave  bolder  and  point  being  very  sharp.    This  instru- 
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ment  is  extolled  for  its  usefulness  in  cutting  through  the  muscles  subcutane- 
ously,  and  especially  in  separating  the  limbs  from  the  trunk.  The  same 
authority  gives  the  figure  of  a  "  Scheerenmesser,"  or  ''  secator,"  as  it  has  been 
termed.  Tins  is  an  instrument  about  thirty-six  inches  in  length,  composed 
of  two  fatanchee,  held  together  by  two  short  sheaths,  through  which  the  one 
glideB  on  the  other.  Each  of  the  branches  has  a  blade  placed  at  a  right  angle 
to  the  stalk ;  these  blades  are  opposite  each  other,  the  opposing  edges  being 
sharp,  and  they  are  brought  in  contact  by  a  rachet  arrangement  and  screw 
moved  by  a  handle  at  the  other  extremity.  This  instrument  is  very  power- 
ful, and  can  divide  bones  as  well  as  soft  tissues. 

Sttbcataneous  embryotomy  is  at  times  very  necessary,  but  after  the 
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has  biaen  incised  gteat  difficulty  is  often  experienced  in  sepaxatingitfiomihe 
textoies  beneath,  by  tearing  thxoogh  the  connectiye  tiBsoe.  This  is  found  to 
be  the  case  more  partLcalarly  in  ampntating  the  shouldet^  when  the  fingen 
become  fatigued  in  trying  to  pass  them  beneath  the  akin.  To  facilitate  this 
part  of  the  operation^  different«hi^)ed  spatolas  have  been  devised,  which  do 
the  work  of  the  fingers  in  Hberati^  the  skin  from  the  parts  it  covers*    One 
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Fig.  190. 


GvsTHsm'B  Lovo-HAVSLSD       Gi.BTirxxe]iT'B  StnicnTAjrsotrs 
ExBXTOTOx.  Spatula. 


Fig.  19L 
Caxstsv  Haxx'i 
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of  these  spatol/is  has  been  used  by  Cartwright ;  it  is  merely  a  thin  bnt  rigid 
blade  of  iron,  about  seven  inches  long  and  one  or  one  and  a  quarter  inch  wide, 
the  edges  being  smooth  and  rounded,  and  one  end  fixed  in  a  wooden  handle 
(Fig.  190). 

Carsten  Harms  employs  a  double  spatula  about  three  feet  in  length ;  the 
blade  at  each  end  is  about  an  inch  wide  and  two  inches  long,  the  inte^ 
mediate  portion  being  simply  a  round  rod  about  half-inch  thick ;  one  end  is  a 
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litUe  bent  to  one  side  (Fig.  191).    This  inBtnunent  can  be  naed  ^ith  both 
handfl^  and  is  more  firmly  held  than  a  one-handed  spatula. 

UngefiN)hni  proposes  another,  but  somewhat  diJOferently-shaped,  spatula. 
This  measures  about  twenty-five  inches,  the  stalk  being  about  thi^e-eighths  of 
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Sig.  198. 

*    Fig.lM. 

Biff.  105.". 

UvOXVKOHmH'B 

CABTWBTeET'S 

Castwbight'b 

8WSDI8H 

Spatula. 

BOVB-CHISBL. 

BOSB-BAW. 

Chaiv-saw. 

an  inch  thick,  and  the  blade  two  inches  long  and  somewhat  cresceni^haped ; 
the  convex  border  is  most  usefiil  in  raising  the  skin,  particularly  in  parts 
where  the  connectiTe  tissue  is  dose  and  resisting.  The  blade  must  be  pretty 
strong  and  slightly  convex  on  one  side,  concave  on  the  other.  The  other 
end  has  a  wide  eyelet  as  a  handle. 
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The  section  of  bones,  though  not  often  neceasaiyyisneTBrtheilesBsometimei 
lequiied  to  be  made,  and  it  is  found  to  be  no  eaqf  matter — ^with  the  laigo 
bones  especially.  For  this  poipoee  chisels,  saws,  and  forceps  have  been  pro- 
posed and  employed.  Cartwiight  has  a  model  of  an  instniment  for  siittiBg 
up  the  skin  of  a  limb,  which  may,  on  occasions,  be  made  nsefal  as  a  bone- 
chiseL  Including  the  handle,  it  is  about  thirty-two  inches  in  length ;  the  ehiad 
portion  is  a  little  more  than  two  inches  long,  and  one  or  one  and  a  half  inch 
broad ;  only  the  middle  portion  at  the  end  is  sharp,  the  two  comers,  whiek 
project  a  littie,  being  blunt  and  rounded,  as  are  also  the  sides  (Fig.  193). 

MargrafTs  ''  Stemmeisen,"  or  chisel,  is  not  unlike  a  joiner^s  chisel  in  shape ; 
the  instrument  itself  is  seven  or  eight  inches  long,  and  at  its  catting  edge 
(end),  which  is  very  sharp,  it  is  an  inch  to  inch-and-quarter  broad.  Tbe 
sides  are  well  rounded,  and  the  instrument  gradually  tapers  as  it  reaches  the 
handle,  into  which  it  is  fixed.  This  handle  is  a  round  piece  of  hard  irood 
ahoat  three  feet  long  and  about  two  inches  in  diameter,  with  a  ferula  at  the 
end  into  which  the  chisel  is  fixed,  as  in  the  ordinary  carpenter^s  chiseL  Tbe 
cutting  end  of  the  instrument  is  carried  by  the  right  or  left  hand  to  the  put 
of  the  fodtus  to  be  incised,  while  the  handle  is  held  by  the  other  hand.  The 
two  hands  can  in  this  way  be  employed :  that  in  the  uterus  guiding  the 
movements  of  the  chisel,  while  that  holding  the  handle  applies  the  necessuj 
force.  This  simple  instrument  has  been  found  most  serviceable  in  diTiding 
the  vertebne  when  the  body  of  the  fostus  had  to  be  bisected,  dividing  the 
head  or,  in  double-headed  monstrosities,  the  two  heads;  as  well  as  slittiiig  up 
the  skin.  It  has  been  well  suggested  that  if  the  cutting  edge  was  made 
slightiy  concave  the  chisel  if ould  be  more  useful 

For  the  same  purpose  a  saw  has  been  proposed.  Such  an  article  be 
been  successfully  employed  when  the  occasion  demanded  it.  Cartwiight's 
saw  is  shown  in  the  annexed  figure  (194).  The  stalk  (of  iron)  is  sixteen 
inches  in  length,  the  saw  four  inches  long,  and  the  handle  six  inches.  The 
saw-blade  should  be  of  the  same  thickness  throughout,  the  end  and  back 
being  weU-rounded  and  smooth. 

Sjostedt  (Handhck  %  F'&rlossmngs  Kansten  for  och  uppfodare  a/Husdjwr)  dnirs 
attention  to  the  value  of  the  ordinary  surgical  chain>saw,  which  a  veteiiiiaiy 
surgeon  at  Stromsholm  had  successfully  employed.  That  which  was  recom- 
mended is  about  a  foot  in  length,  and  an  inch  wid&  Each  end  has  a  ring  to 
which  a  cord  is  attached,  and  to  the  cord  may  be  fixed  a  abort,  transveiee 
wooden  handle.  The  chidn-saw  has  the  advantage  of  being  perfectiy  flexible, 
and  can  therefore  be  passed  around  bones,  joints,  eta,  and  thenecessaij 
movements  performed  in  cutting  through  these — by  pulling  alternately  at 
each  cord — without  endangering  the  organs  of  the  mother.  One  hand  of  the 
operator  must,  of  necessity,  guide  the  saw  and  ascertain  its  progress.* 

Bone-forceps  might  be  used  advantageously,  but  we  are  not  aware  that  they 
have  been  employed  in  veterinary  obstetrics.  They  should  be  made  with  the 
jaws  bent,  so  that  the  cutting  edge  would  be  concave,  and  they  could  be  made 
sufficiently  strong  in  jaws  and  handles  to  cut  through  the  largest  bones.  A 
screw  at  tlie  end  of  the  handles  would  bring  these  together  with  su£Bcient 
force  to  divide  the  strongest  pieces  of  bone. 

In  the  foregoing  we  have  only  alluded  to  the  instruments  which  aie 
generally  approved  of;  many  more  might  have  been  described,  but  no  pa^ 

^  All  Uw  obttetrieal  inalniinenta  to  whieh  refemnee  has  been  made  in  (hia  in»k,  an  wsppBti 
by  Maekey,  Sellera  &  Go.,  BouToia  Sferaet,  Flaet  Stnet,  London. 
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tieokr  advantage  conld  have  been  derived  by  doing  sa  A  mnltitade 
of  instnunents  can  only  be  embairassing  to  the  veterinary  obstetrifit  Bo- 
flidoB,  it  mnst  be  confessed  that  too  little  attention  baa  been  devoted  to  the 
perfecting  of  those  already  in  nse,  or  to  devising  othezs  more  simple  and 
efficient  to  supplant  them.  There  is  here  a  wide  field  stilL  open  for  those 
who  desire  to  cultivate  a  most  important  department  of  veterinary  sorgeiy. 

Instroments  necessary  for  particular  operations  will  be  referred  to  as  these 
uedescribedi 

Preliminary  Arrangements  for  Embryotomy. 

There  is  not  much  to  arrange  before  commencing  embryotomy.  The 
operator  is  sapposed  to  have  made  an  exploration  of  the  genital  passage,  and 
to  have  ascertained  the  state  of  affairs ;  he  may  even  have  attempted  every- 
thing possible  in  the  way  of  extraction,  and  &iled.  Being  satisfied  that 
nothing  remains  to  be  done  to  preseirve  the  life  of  the  parent,  save  removing 
the  foBtns  piecemeal,  he  has  to  decide,  ^m  the  nature  of  the  case,  how  this 
is  to  be  effected.  The  necessary  instruments  he  may  have  with  him,  or  they 
may  be  devised  on  the  spot ;  if  the  case  is  more  difficult  than  usual,  they 
may  have  to  be  sent  for.  But,  as  a  rule,  the  operator  must  utilise  to  the 
best  of  his  ability  whatever  is  to  hand ;  as  he  usually  finds  his  patient  greatly 
exhausted,  either  from  protracted  labour  or  the  mischievous  meddling  of 
untutored  hands. 

The  animal  must  be  detached  &om  the  manger  or  rack,  and  kept,  if  possi- 
ble, in  a  standing  attitude :  this  position  being  the  one  best  suited  for  such 
an  operation,  or  it  may  be  tied  by  the  head  to  a  stake,  by  a  rather  long 
head-rope.  A  repe,  or,  better  still,  a  rug  or  blanket,  should  be  passed 
round  the  hind-quarters,  a  little  above  the  hocks,  the  ends  being  held  by 
assistants  standing  towards  the  shoulders  of  the  animaL  This  precaution 
IB  required  to  steady  the  creature,  to  keep  it  in  a  standing  position,  and  to 
asBiBt  it  in  resisting  the  traction  generally  employed  in  removing  the  foetus. 
It  may  be  necessary,  if  the  animal  is  much  exhausted  or  suffering  much  pain, 
to  administer  a  stimulant,  meal  or  flour  gruel,  or  an  anodyne  draught. 

Cephalotout. 

Every  operation  which  has  for  its  object  the  diminution  in  size  of  the  head, 
or  rather  cranium,  when  this  part  offers  an  obstacle  to  the  passage  of  the 
foetus,  is  designated  by  this  name.  Hydrocephfdus  is  the  condition  which 
most  frequently  calls  for  the  operation  in  the  larger  animals ;  though  certain 
malformatioiis  and  monstrosities,  and  even  an  exaggerated  volume  of  the  head 
of  the  foetus  in  the  Bitch  or  Cat,  may  also  require  it. 

Cephalotomy  comprises  several  distinct  operations,  which  may  be  performed 
independently  or  simultaneously.  These  are  simple  jmncture,  incision,  or 
entshing  of  the  cranial  parietes. 

Punetvre  of  the  Cranium, 

In  order  to  allow  the  escape  of  fluid  from  the  cranium,  as  in  hydrocephalus, 
and  thus  permit  the  birth  of  the  foetus,  a  simple  puncture  is  often  all  that  is 
necessary.  The  fluid  having  escaped,  the  thin  fragile  bones  of  the  cranium 
readily  collapse  from  the  pressure  they  undergo  in  the  pelvic  cavity;  so  that 
the  head  and  body  can  be  removed  by  traction. 

Supposing  the  presentation  to  be  anterior,  it  is  first  necessary  to  fix  the 
head,  unless  it  is  firmly  wedged  in  the  passage ;  this  fixation  may  be  effected 
by  using  a  head-stall,  Schaack's  head-stall  forceps,  or  even  a  cord  on  the  lower 
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jaw :  exexcisiiig  sufficient  traction  on  the  cord  to  prevent  the  head  fitoia  do- 
ping from  under  the  hand  of  the  ohetetriat  during  the  operation. 

llie  head  may  be  ponctored  by  a  scalpel,  straight  bi8toiiry»  finger-k]u£B,ot 
even  the  finger  in  eertain  cases.  If  a  long-bladed  instrument  is  used,  theie 
is  sometimes  a  good  deal  of  risk,  so  £ir  as  the  maternal  organs  are  conoemed; 
and  it  is  advisable  to  "wrap  twine,  tow,  or  tape,  around  a  good  portion  of  tba 
blade  towards  the  handle. 

The  beet  instrument,  if  it  is  at  hand,  is  a  long,  medinuHiised  trocar  and 

cannula,  the  end  of  the  latter  fitting  closely  on  the  stalk  of  the  trocar,  whidi 

should  be  very  sharp.    It  is  introduced  safely  into  the  genital  canal  by  diav. 

ing  the  point  sufficiently  far  back  into  the  cannula  as  to  be  entirely  concealfld. 

This  end  is  then  seized  between  the  fingers  and  thumb  in  such  a  way  that 

the  index-finger  extends  a  little  beyond  the  extremity  of  the  cannula;  the 

other  three  fingers  holding  it  in  the  palm  of  the  hand,  while  the  right  hand 

sustains  and  guides  the  instrument.     Should  the  trocar  not  fit  the  camuda 

tightly,  the  play  between  the  two  renders  their  introduction  somewhat  difficolt, 

and  the  point  may  glide  through  and  wound  the  operator.    The  trocar  maj, 

in  such  a  case,  be  pushed  quite  through  the  cannula,  and  the  point  fixed  in 

a  cork  which  can  readily  be  knocked  off  by  one  of  the  fingers  when  the  instn- 

ment  has  reached  the  head  of  the  fcotus.  Hiaving  arrived  at  this  part^  the  proper 

spot  for  puncture  is  selected,  and  then  the  instrument  is  applied  to  it— pe^ 

pendicular  to  its  surface  if  possible,  to  prevent  slipping.    The  trocar  is  oude 

to  penetrate  slowly  by  a  slight  rotatory  motion  fiom  side  to  side,  and  whoi 

all  resistance  ceases  the  cranium  is  perforated.     This  perforation  should  not 

be  made  at  the  sutures,  if  they  can  be  avoided,  as  they  overlap  and  dose  the 

opening.    The  cannula  is  now  held  firmly  in  its  place  by  the  left  hand,  the 

trocar  is  withdrawn  by  the  right,  and  the  fluid  escapes.    The  instmmeDt 

should  be  sufficiently  long  for  l^e  end  to  be  near,  or  even  outside,  the  vulva, 

when  the  point  is  on  the  cranium  of  the  foetua 

There  is  no  difficulty  in  performing  this  operation  when  the  head  presenta 
first,  even  though  it  should  not  have  entered  the  inlet^  so  long  as  it  is  eaailj 
accessible  to  the  hand.  With  the  posterior  presentation,  however;  the  opeia- 
tion  is  troublesome ;  as  owing  to  the  body  of  the  fcotus  occupying  the  psssage, 
it  ia  extremely  difficult  to  pass  the  hand  armed  with  the  trocar  so  &r  as  the 
head.  Nevertheless,  it  may  be  accomplished  in  many  cases  by  patience  and 
tact  There  is  no  reason  why  the  trocar  and  cannula  should  not  be  passed 
through  the  mouth  of  the  foetus  in  some  cases,  and  made  to  penetrate  the 
cranium  at  the  base  of  the  skull,  when  the  frontal  region  cannot  be  attained. 
If  the  head  cannot  be  reached  in  this  presentation,  then  exsection  of  thebodj 
of  the  young  creature  must  be  practised,  and  the  parts  removed  until  the  head 
can  be  manipulated. 

CrarMomy, 

Craniotomy f  or  incision  of  the  cranium,  is  resorted  to  when  puncture  has  n(^ 
sufficiently  reduced  the  size  of  the  head.  It  is  an  operation  of  great  anti- 
quity  in  human  obstetrics,  and  various  instruments  have  been  introduced  to 
&cilitate  its  performance;  but  very  few  of  them  have  been  ntiUsed  in  vete- 
rinary obstetrics,  and  indeed  for  the  larger  domesticated  «fc^™»^«  they  are  of 
no  use.  A  simple  straight  or  curved  bistoury,  Gunther^s  sliding  embrjotom 
(Fig.  187),  finger-scalpel  (Figs.  185,  186),  the  long-handled  embryotom 
(Fig.  189),  scalpel  embryotom  (Fig.  188),  bone-chisel  (Fig.  193),  or  saw 
(Fig.  194),  may  one  or  all  be  employed,  according  to  drcnmstancea.  It  can- 
not be  denied,  however,  that  the  operation  is  very  difficult  to  execute^  and 
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not  witiioat  serious  danger  for  the  parent.  Even  in  woman,  with  all  those 
advantages  and  appliances  of  which  the  veterinary  obstetrist  cannot  avail 
himself,  craniotomy  is  always  a  formidable  undertaking.  The  cephakiribe  and 
mmiodast^  so  useful  in  human  obstetricy,  cannot  be  employed  with  our 
animals,  it  would  appear ;  but  there  is  no  reason  why  modifications  of  these 
instruments  might  not  be  devised  to  answer  the  same  end. 

Hurtrel  d'Arboval  recommends  that  craniotomy  be  performed  with  a  convex 
probe-pointed  bistoury  (sharp  on  the  convex  border),  the  middle  of  thecranium 
being  incised ;  then  the  fingers  compress  the  bones,  and  so  effect  delivery, 

Rainard  advises  two  incisions  on  each  side  of  the  head,  in  the  parietal  region. 
Giinther  mentions  that  i^  after  puncture,  the  operator  cannot  crush  the  bones 
of  the  cranium  with  the  hand,  they  should  be  cut  by  his  seoator,  and  removed 
piecemeaL  Carsten  Harms  states  that  when  the  head  is  an  obstacle,  it  should 
always  be  crushed,  if  possible,  the  bones  being  broken  beneath  the  skin. 
Sometimes  it  is' sufficient  to  remove  the  lower  jaw ;  and  in  order  to  effect 
this,  the  jaw  is  first  fixed  by  a  cord,  the  skip  is  then  cut  through  on  each 
aide— from  the  commissure  of  the  mouth  to  the  temporo-maxillary  articula- 
tion, the  masseter  muscles  and  the  ligaments  being  divided;  a  transverse 
section  of  the  skin  is  now  made  between  the  two  joints,  the  finger  separating 
it,  and  two  or  three  assistants  pulling  at  the  cord,  the  jaw  is  removed.  If  it 
u  the  transverse  diameter  of  the  head  which  forms  the  obstacle,  the  division 
mnst  be  longitudinal,  and  great  service  may  be  derived  £rom  the  use  of  the 
bone-chisel — either  Cartwright's  or  Margraff's  pattern.  As  much  of  the  skin 
should  be  left  as  possible,  in  order  to  cover  the  jagged  ends  of  the  bones. 

With  the  smaller  animals,  puncture  and  craniotomy  are  not  at  all  difficult 
operational^  the  bones  being  fragile  and  easily  perforated  or  crushed. 

Decapitation. 

DeeapUatiarif  an  operation  which  consists  in  separating  the  head  completely 
&>m  the  body,  so  as  to  allow  these  parts  to  be  removed  one  after  the  other, 
is  not  very  often  required ;  and  fortunately  so,  as  it  is  not  without  great 
danger  to  the  parent.  More  frequently  the  head  is  partially  removed,  the 
fore-limbs  amputated,  or  evisceration  of  the  chest  or  abdomeui  or  both,  prac- 
tised, rather  than  resort  to  decapitation. 

Nevertheless,  it  is  indicated  when  a  double-headed  monstrosity — monoso- 
mian  or  sysomian — ^is  presented,  and  in  certain  irreducible  malpositions  of 
the  head  or  limbs-^^specially  in  heifero,  when  the  head  of  the  calf  is  in  the 
genital  canal,  and  can  neither  be  advanced  nor  pushed  into  the  uterus. 

The  operation  is  more  or  less  difficult,  according  to  the  situation  of  the 
head  :  if  entirely  in  the  uterus  or  fixed  in  the  passage,  or  if  it  is  or  can  be 
brought  near  or  beyond  the  vulva.  In  the  latter  instance,  it  is  easily  accom- 
plished ;  although,  except  in  the  case  of  double  monstrosities,  it  is  rarely  veiy 
useful,  as  when  the  head  is  in  this  situation  it  is  not  an  obstacle  to  birth,  and 
its  removal  deprives  the  operator  of  a  most  powerful  means  of  exercising 
traction  on  the  parts  which  are  firmly  retained  in  the  maternal  organs.  When 
wedged  in  the  canal,  however,  the  head  may  prove  a  troublesome  obstacle  to 
the  performance  of  those  manoauvres  necessary  for  the  reduction  of  other 
parts ;  as  it  may  not  be  possible  either  to  advance  or  repel  it,  nor  yet  to  pass 
the  hiand  between  it  and  the  pelvic  walls  to  search  for  a  deviated  limb,  for 
example,  or  to  bring  this  limb  into  a  proper  position. 

The  passage  must,  therefore,  be  freed  firom  the  obstacle,  and  this  can  be 
accompliflhed  in  various  ways,  the  most  common  of  which  is  as  follows  :  The 
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fore-limbs,  if  preeent^  are  ooided  and  pushed  as  &r  towards  the  uteros  is  pos- 
sible ;  then  ttie  head  is  seemed  by  cording  the  lower  jaw,  a  pointed  hook 
fixed  in  each  orbit,  or  a  head-collar  over  the  head  if  it  can  be  placed.  Foar 
or  five  assistants  now  pull  at  the  head  by  these  appliances,  so  as  to  bring  it 
as  near  the  ynlva  as  circumstances  will  permit ;  while  another  assistant  keeps 
the  labia  apart,  in  order  to  expose  as  mnch  of  the  head  as  he  can,  and  pie- 
vent  ixgnry  to  the  organs  of  the  parent.  The  operator,  with  a  convenient 
knife  (the  curved  finger-scalpel  is  very  nsefdl),  incises  the  skin  aronnd  the 
neck — ^first  one  side,  then  the  other— close  to  the  occiput,  passes  his  fii^en 
between  it  and  the  muscles  beneath,  and  pushes  it  well  back  on  the  neck— 
the  assistants  pulling  at  the  head  at  the  same  time,  facilitate  this  Beparation. 
A  few  cuts  now  divide  the  soft  tissues  down  to  the  vertebra,  and  nothing, 
more  remains  to  be  done  than  to  produce  disarticulation  by  vigorous  traction, 
and  a  twisting  movement  of  the  head  at  the  same  time;  the  ligaments  graditally 
yield  and  tear,  the  head  extends  and  at  last  comes  away,  and  the  body  of  the 
foetus  recedes  more  or  less  suddenly  into  the  abdominal  cavity.  If  the  limbs 
have  been  previously  secured,  they  are  brought  into  tiie  passage  by  theooids 
attached  to  them  ;  or  if  they  are  not  so  accessible,  they  must  be  sought  for 
in  the  way  already  indicated,  and  delivery  completed :  care  being  taken  to 
cover  the  exposed  bones  of  the  neck  by  the  surplus  skin,  while  the  fcntiiB  is 
being  brought  through  the  passage. 

Another  method  is  to  make  an  incision  through  the  skin  across  the  fore- 
head, in  firont  of  the  ears,  and  to  separate  it  by  means  of  the  fingers  or  spatola 
as  far  as  the  occipital  articulation.  The  knife  divides  this  joint,  as  well  as 
the  soft  tissues  around  it,  and  particularly  the  ligaments ;  traction  will  bring 
away  the  head.  The  upper  part  of  the  neck  is  covered  by  the  loose  skin — 
which  may  be  fixed  there  by  ligature — ^and  directed  into  the  middle  of  the 
passage.  Crotchets  should  now  be  placed  on  the  bodies  of  the  vertebrsB,  or  even 
on  the  ribs  if  they  can  be  reached ;  as  the  limbs  do  not  offer  sufficient  reeiBtance 
if  they  alone  are  pulled  at,  neither  do  they  bring  the  body  fairly  into  the 
passaga  Traction  should  be  made  on  the  sternum,  not  the  withers,  as  the 
latter  ought  first  to  enter  the  inlet. 

A  third  method  consists  in  removing  the  lower  jaw,  and  excising  the  head 
from  below.  Or  this  excision  may  be  practised  from  the  mouth,  the  clusel 
being  used  to  divide  the  vertebree,  after  the  cheeks,  masseter  musdes,  and 
eoft  tissues  behind  the  lower  jaw  have  been  cut  through. 

Decapitation,  under  the  most  favourable  circumstances,  is  often  along  and 
fatiguing  operation,  as  the  greatest  care  has  to  be  observed  in  order  to  avoid 
iiguring  the  parent  But  this  fatigue  and  anxiety  are  vastly  increased,  when 
the  head  is  deeply  buried  in  the  passage  or  the  uterus.  Then,  as  Saint-Cyr 
truthfully  says,  the  hand,  moist  with  the  fluids  of  the  genital  organs,  em- 
barrassed by  shreds  of  the  foetal  envelopes,  hampered  by  the  presence  of  the 
limbs,  compressed  and  paralysed  by  the  uterine  contractions — ^the  hand  can 
then  scarcely  hold  and  guide  the  cutting  instrument,  or  distinguish  what  be- 
longs to  the  foDtus  and  what  to  the  mother,  and  has  no  longer  any  strength 
to  divide  the  tissues,  which  are  all  the  more  difficult  to  out  by  reason  of  their 
softness  and  flaccidity.  It  will  readily  be  understood  how  such  an  opera^ 
tion  must  be  difficult  for  the  operator  and  dangerous  for  the  mother.  It 
would  almost  be  deemed  impossible,  if  veterinarians  had  not  attempted 
it  and  succeeded ;  though  the  majority  of  them  have  said  but  little  as  to 
their  mode  of  procedure. 

It  is  always  preferable,  if  possible,  to  remove  one  of  the  fore-limbs,  as 
this  is  easier,  quicker,  and  less  dangerous. 
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But  decapitation  must  sometiines  be  pecfonnedy  and  then  the  above  instrao- 
tions  will  be  found  nsef uL 

In  the  case  of  double-headed  monstrosities,  the  saw  and  bone-chisel^  or  a 
pair  of  strong  bone-forceps,  will  be  valuablei  When  the  head  of  the  foetus 
is  retained  in  the  uterus,  and  bent  back  towards  the  shoulder  or  flank,  then 
it  may  be  decided  to  amputate  the  head  should  it  and  the  neck  be  distorted. 
Diaarticidation  may  be  commenced  at  the  most  convenient  part  of  the  con- 
vexity made  by  tiie  bend  of  the  neck,  cutting  through  the  soft  tissues  down 
to  the  vertebra  on  that  side,  then  on  the  other ;  then  sawing  or  chiselling 
through  the  bones,  and  afterwards  using  the  crotchets  carefully. 

Amputation  of  thb  Lucbs. 

When  the  limbs  are  so  deviated  that  they  cannot  be  straightened,  or  when 
by  their  presence  in  the  genital  passage  they  prevent  the  necessary  manosuvres 
for  the  adjustment  of  other  parts  of  the  foetus,  then  it  may  be  necessary  to 
amputate  or  disarticulate  one  or  more  of  the  extremities.  Some  of  the  indi- 
cations for  the  operation  have  been  referred  to  on  various  occasions:  they  in- 
clude all  those  foetal  monstrosities  which  have  supernumerary  limbs  that 
require  removal  before  delivery  can  be  effected ;  those  cases  in  which  the 
foetus  is  exaggerated  in  volume,  either  normally,  or  through  having  become 
emphysematous  after  death  in  tUero;  those  complicated  malpresentations, 
such  as  the  abdominal,  hock,  thigh,  etc.,  and  certain  deviations  of  the  head 
and  neck  in  the  anterior  presentation.  Saint-Cyr  points  out  that,  in  the 
latter,  it  is  well  to  hesitate  before  deciding  to  remove  the  limbs ;  for  if  it  is 
true  that  their  ablation  allows  more  space  for  manoeuvres,  and  more  facility 
for  adjusting  the  head,  it  is  not  less  true  that,  should  these  manoeuvres  f&il, 
by  the  loss  of  the  limbs  we  are  deprived  of  a  powerful  means  of  traction  when 
we  are  compelled,  as  a  demise  ressource,  to  adopt  forced  extraction.  Besides, 
it  must  not  be  forgotten  that  embryotomy  is  itself  an  extreme  measure,  to 
which  we  should  only  have  recourse  when  every  other  fails  or  seems  to  be 
really  hopeless. 

One  or  both  of  the  fore  or  hind-limbs  may  be  required  to  be  amputated, 
according  to  circumstances.  In  the  earlier  days  of  veterinary  science,  the 
obstetrist  was  content  to  pull  at  the  limb  of  the  foetus  which  he  wished  to  re- 
move, either  by  mechanical  or  manual  power,  until  it  was  torn  off  by  brute- 
force.  Fromage  de  Feugr^  mentions  that  Texier  had  in  this  manner  torn  away 
the  limbs  of  many  foals  which  he  could  not  extract — ^the  separation  of  the  limb 
always  taking  place  between  the  chest  and  scapula,  by  rupture  of  the  muscles 
ntiitiTig  these  two  parts ;  and  he  asserts  that  by  this  procedure  he  was  able  to 
save  many  Mares — though  he  says  nothing  as  to  the  suffering  of  these  before 
the  limbs  could  be  torn  from  the  body. 

Subsequently,  it  was  discovered  that  the  skin  offered  most  resistance  to  this 
kind  of  avulsion — the  muscles  and  ligaments  being  much  more  easily  torn. 
Then  the  knife  was  employed  to  incise  the  skin,  and  thus  get  rid  of  the  chief 
difficizlty.  On  the  Continent,  in  amputating  a  fore-limb,  for  instance,  the  skin 
and  muscles  were  divided  as  near  the  shoulder  as  possible,  and  the  bones,  united 
by  their  ligaments  and  covered  by  the  skin,  separated  by  traction.  Skellet, 
in  his  crude  and  imperfect  work  {A  PracHecU  Treaiise  an  Ae  ParhiriHan  of  ih^ 
Cow)f  published  in  1807,  writes :  ''Take  a  sharp  knife,  and  cut  fiom  the  point 
of  each  shoulder  of  the  calf  to  the  muscular  or  thick  part  of  the  fore-leg;  then 
cat  round  it,  so  as  to  enable  the  operator  to  skin  the  upper  part  of  the  shoulder. 
A  kiu&  is  then  to  be  conveyed  between  the  shoulder  and  brisket^  so  as  to  cut 
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fore-limbs,  if  pieeent^  are  coided  and  pushed  as  for  towards  the  nteros  is  pos- 
sible ;  then  the  head  is  seemed  by  cording  the  lower  jaw,  a  pointed  hook 
fixed  in  each  orbit,  or  a  head-collar  over  the  head  if  it  can  be  placed.  Four 
or  five  assistants  now  pull  at  the  head  by  these  appliances,  so  as  to  bring  it 
as  near  the  ynlva  as  circumstances  will  permit ;  while  another  assistant  keeps 
the  labia  apart,  in  order  to  expose  as  much  of  the  head  as  he  can,  and  pre- 
vent ixgary  to  the  organs  of  the  parent.  The  operator,  with  a  conyeoient 
knife  (the  curved  finger-scalpel  is  very  useful),  incises  the  skin  around  the 
neck — ^first  one  side,  then  the  other— close  to  the  occiput,  passes  his  fingen 
between  it  and  the  muscles  beneath,  and  pushes  it  wdl  back  on  the  neck — 
the  assistants  pulling  at  the  head  at  the  same  time,  facilitate  this  separatioiL 
A  few  cuts  now  divide  the  soft  tissues  down  to  the  vertebrsB,  and  nothing, 
more  remains  to  be  done  than  to  produce  disarticulation  by  vigorous  tractioD, 
and  a  twisting  movement  of  the  heaA  at  the  same  time;  the  ligaments  gradoally 
yield  and  tear,  the  head  extends  and  at  last  comes  away,  and  the  body  of  the 
foetus  recedes  more  or  less  suddenly  into  the  abdominal  cavity.  If  ih»  limbs 
have  been  previously  secured,  they  are  brought  into  the  passage  by  thecoids 
attached  to  them  ;  or  if  they  are  not  so  accessible,  they  must  be  sought  for 
in  the  way  already  indicated,  and  delivery  completed  :  care  being  taken  to 
cover  the  exposed  bones  of  the  neck  by  the  surplua  skin,  while  the  fostas  is 
being  brought  through  the  passage. 

Another  method  is  to  make  an  incision  through  the  skin  across  the  fore- 
head, in  firont  of  the  ears,  and  to  separate  it  by  means  of  the  fingers  or  spatula 
as  far  as  the  occipital  articulation.  The  knife  divides  this  joint,  as  well  as 
the  soft  tissues  around  it,  and  particularly  the  ligaments ;  traction  will  bring 
away  the  head.  The  upper  part  of  the  neck  is  covered  by  the  loose  skin — 
which  may  be  fixed  there  by  ligature — and  directed  into  the  middle  of  the 
passage.  Crotchets  should  now  be  placed  on  the  bodies  of  the  vertebrae,  or  even 
on  the  ribs  if  they  can  be  reached ;  as  the  limbs  do  not  offer  sufficient  resistance 
if  they  alone  are  pulled  at,  neither  do  they  bring  the  body  fairly  into  the 
passage.  Traction  should  be  made  on  the  sternum,  not  the  withers,  as  the 
latter  ought  first  to  enter  the  inlet. 

A  third  method  consists  in  removing  the  lower  jaw,  and  excising  the  head 
from  below.  Or  this  excision  may  be  practised  from  the  mouth,  the  chisel 
being  used  to  divide  the  vertebree,  after  the  cheeks,  masseter  muscles,  and 
eoft  tissues  behind  the  lower  jaw  have  been  cut  through. 

Decapitation,  under  the  most  favourable  circumstances,  is  often  a  long  and 
fatiguing  operation,  as  the  greatest  care  has  to  be  observed  in  order  to  avoid 
injuring  the  parent  But  this  fatigue  and  anxiety  are  vastly  increased,  when 
the  head  is  deeply  buried  in  the  passage  or  the  uterus.  Then,  as  Saint-Cyr 
truthfully  says,  the  hand,  moist  with  the  fluids  of  the  genital  organs,  em- 
barrassed  by  shreds  of  the  foetal  envelopes,  hampered  by  the  presence  of  the 
limbs,  compressed  and  paralysed  by  the  uterine  contractions — ^the  hand  can 
then  scarcely  hold  and  guide  the  cutting  instrument,  or  distinguish  what  be- 
longs to  the  foetus  and  what  to  the  mother,  and  has  no  longer  any  strength 
to  cUvide  the  tissues,  which  are  all  the  more  difficult  to  cut  by  reason  of  their 
softness  and  flaccidity.  It  will  readily  be  understood  how  such  an  opera- 
tion must  be  difficult  for  the  operator  and  dangerous  for  the  mother.  It 
would  almost  be  deemed  impossible,  if  veterinarians  had  not  attempted 
it  and  succeeded ;  though  the  majority  of  them  have  said  but  little  as  to 
their  mode  of  procedure. 

It  is  always  preferable,  if  possible,  to  remove  one  of  the  fore-limbs,  as 
this  is  easier,  quicker,  and  lees  dangerous. 
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Bat  decapitation  must  sometimes  be  performed,  and  then  the  above  iostrac- 
tions  will  be  found  nsefoL 

In  the  case  of  double-headed  monstrositieSj  the  saw  and  bone-chisel,  or  a 
pair  of  strong  bone-forceps,  wiU  be  valuablei  When  the  head  of  the  foetus 
is  retained  in  the  uterus,  and  bent  back  towards  the  shoulder  or  flank,  then 
it  may  be  decided  to  amputate  the  head  should  it  and  the  neck  be  distorted* 
Disarticulation  may  be  commenced  at  the  most  convenient  part  of  the  con- 
vezity  made  by  the  bend  of  the  neck,  cutting  through  the  soft  tissues  down 
to  the  vertebise on  that  side,  then  on  the  other;  then  sawing  or  chiselling 
through  the  bones,  and  afterwards  using  the  crotchets  carefully. 

Amputation  or  the  Limbs. 

When  the  limbs  are  so  deviated  that  they  cannot  be  straightened,  or  when 
by  their  presence  in  the  genital  passage  they  prevent  the  necessary  manoeuvres 
for  the  adjustmfflit  of  other  parts  of  the  foetus,  then  it  may  be  necessary  to 
amputate  or  disarticulate  one  or  more  of  the  extremities.  Some  of  the  indi- 
cations for  the  operation  have  been  referred  to  on  various  occasions:  they  in- 
clude all  those  fostal  monstrosities  which  have  supernumerary  limbs  that 
require  removal  before  delivery  can  be  effected ;  those  cases  in  which  the 
foetus  is  exaggerated  in  volume,  either  normally,  or  through  having  become 
emphysematous  after  death  in  fdero ;  those  complicated  malpresentations, 
such  as  the  abdominal,  hock,  thigh,  etc.,  and  certain  deviations  of  the  head 
and  neck  in  the  anterior  presentation.  Saint-Cyr  points  out  that,  in  the 
latter,  it  ia  well  to  hesitate  before  deciding  to  remove  the  limbs ;  for  if  it  is 
true  that  their  ablation  allows  more  space  for  manosuvres,  and  more  fftcility 
for  adjusting  the  head,  it  is  not  less  true  that,  should  these  manoeuvres  fail, 
by  the  loss  of  the  limbs  we  are  deprived  of  a  powerful  means  of  traction  when 
we  are  compelled,  as  a  demise  rtssource^  to  adopt  forced  extraction.  Besides, 
it  moat  not  be  forgotten  that  embryotomy  is  itself  an  extreme  measure,  to 
which  we  should  only  have  recourse  when  every  other  fluls  or  seems  to  be 
really  hopeless. 

One  or  both  of  the  fore  or  hind-limbs  may  be  required  to  be  amputated, 
according  to  circumstances.  In  the  earlier  days  of  veterinary  science,  the 
obstetrist  was  content  to  pull  at  the  limb  of  the  foetus  which  he  wished  to  re- 
move, either  by  mechanical  or  manual  power,  until  it  was  torn  off  by  brute- 
force.  Fromage  de  Feugr6  mentions  that  Texier  had  in  this  manner  torn  away 
the  limbs  of  many  foals  which  he  could  not  extract — ^the  separation  of  the  limb 
always  taking  place  between  the  chest  and  scapula,  by  rupture  of  the  muscles 
iinitifig  these  two  parts ;  and  he  asserts  that  by  this  procedure  he  was  able  to 
save  many  Mares — though  he  says  nothing  as  to  the  suffering  of  these  before 
the  limbs  could  be  torn  &om  the  body. 

Sabsequently,  it  was  discovered  that  the  skin  offered  most  resistance  to  this 
kind  of  avulsion — the  muscles  and  ligaments  being  much  more  easily  torn. 
Then  the  knife  was  employed  to  incise  the  skin,  and  thus  get  rid  of  the  chief 
dif&eiilty.  On  the  Continent,  in  amputating  a  fore-limb,  for  instance,  the  skin 
and  muscles  were  divided  as  near  the  shoulder  as  possible,  and  the  bones,  united 
by  their  ligaments  and  covered  by  the  skin,  separated  by  traction.  SkeUet, 
in  hie  crude  and  imperfect  work  {A  PraeHcal  Treaiise  on  (he  Parfuritian  of  the 
Caw)f  published  in  1807,  writes :  ''Take  a  sharp  knife,  and  cut  from  the  point 
of  each  shoulder  of  the  calf  to  the  muscular  or  thick  part  of  the  fore-leg;  then 
cat  round  it,  so  as  to  enable  the  operator  to  skin  the  upper  part  of  the  shoulder. 
A  knile  ia  then  to  be  conveyed  between  the  shoulder  and  brisket^  so  as  to  cut 
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the  nraades  vhicli  miite  them.  When  so  done,  the  leg  and  shoiiUer  nay  be 
eaafly  palled  off  £com  its  body.  The  other  fore-l^,  etc,  is  to  be  taken  off  in 
the  same  way."  But  the  subcutaneous  method  of  excision  was  greatly  fitcili- 
tated  by  the  directions  published  in  Gtinther's  work  in  1830,  and  also  ly  the 
publication  of  the  procedure  of  Huyellier  in  the  same  year  {BeauSL  ie  Mid* 
VUMtmrty  1830,  p.  449) ;  while  the  parent  was  protected  from  someof  fhe 
dangers  and  pain  which  attended  the  old  plan.  Since  the  introduction  of 
this  method,  it  has  been  adopted  by  every  obstetrist  of  note,  who  has  either 
kept  to  the  original  manud  operatoire,  or  modified  it  to  suit  his  ovn  fxaej 
or  convenience. 

Ampuialum  of  the  Fort-Limbs. 

In  order  to  amputate  a  fore-limb,  it  must  be  more  or  less  advanced  in  the 
vagina,  or  even  beyond  the  vulva.  So  that,  if  it  is  still  in  the  uteras,  it 
must  first  be  removed  therefrom  and  brought  into  the  canal.  If  both  limbs 
are  to  be  removed,  they  must  be  secured  by  cords  around  the  pastern  in  the 
ordinary  manner,  the  cord  of  the  one  which  is  to  be  first  exdaed  being  polled 
at  by  two,  three,  or  four  assistants,  so  as  to  draw  it  as  near,  or  as  much  be> 
yond,  the  vulva  as  possible.  Another  assistant  then  keeps  the  lips  of  the 
vulva  wide  apart,  in  order  to  allow  the  operator  more  room.  The  latter  makes 
a  circular  incision  above  the  fetlock — or,  better  still,  the  knee,  taking  care  not 
to  go  deeper  than  the  skin.  From  this  incision,  gliding  his  hand  into  the 
vagina,  along  the  limb,  he  gradually  makes  a  longitudinal  one,  extending 
higher  up  as  the  leg  becomes  elongated  by  the  traction. 

Some  practitioners  make  this  incision  on  the  inner  aspect  of  the  limb,  a^Sbm 
on  the  outer  side.  On  the  latter  there  is  perhaps  less  danger  of  wonndiog 
the  maternal  organs,  and  it  may  be  more  convenient  for  the  operator.  Bot 
this  is  a  matter  of  minor  importance ;  it  is  more  necessary  to  be  carefbl  in 
incising  the  skin  over  the  articulations,  so  as  not  to  divide  the  ligaments  of 
these,  as  this  might  lead  to  the  limb  being  torn  away  at  the  wrong  pkoe;  no 
such  precaution  is  necessary  with  the  muscles. 

This  longitudinal  incision  having  being  made,  the  skin  is  separated  £com  &e 
structures  beneath,  either  by  means  of  the  fingers  or  spatula :  pushing  it  up  to- 
wards the  shoulderas  it  is  detached, untilat  leDgth,as  thel^  becomes  stretdked, 
the  incision  and  the  detached  skin  are  as  high  as  t^e  shoulder.  The  diasectaon 
being  then  deemed  sufficient,  and  the  limb  being  only  retained  by  the  mns- 
des  which  attach  it  to  the  thorax,  the  operator,  either  by  his  hand  or  the 
crutch,  makes  pressure  on  the  foetus,  while  the  assiBtants  are  ordered  to  poll 
energetically  at  the  cord  on  the  pastern,  and  in  a  kind  of  jerking  manner. 
Soon  slight  cracking  sounds  are  heard,  the  muades  are  rupturing  and  giving 
way,  and  in  a  very  short  time  the  entire  limb— scapula  and  all — ^is  removed. 

The  removal  of  one  limb  usually  leaves  a  considerable  space  in  the  genital 
canal,  and  this  allows  delivery  to  be  completed.  Sometimes,  however,  and 
particularly  when  the  head  is  deviated  towards  the  flank,  it  is  necessaiy  to 
remove  the  other  limb ;  and  this,  when  effected,  permits  the  head  to  be  soog^t 
for  and  rectified,  version  accomplished,  etc.,  according  to  the  requirenMnts  of 
the  case. 

Some  practitioners  operate  in  a  somewhat  different  manner  to  the  foregmng. 
Lecoq,  for  instance,  commences  his  incision  at  the  upper  part  of  the  shoulder, 
brings  it  down  over  the  head  of  the  humerus,  on  the  side  of  the  forearm,  and 
as  fiur  as  the  middle  of  the  cannon,  where  he  makes  his  circular  indaion ;  the 
skin.is  separated  from  this  part  upwards.    In  some  cases  this  pzocedoie  may 


EMBRYOTOMY.  636 

be  prefeiahle  to  the  other,  and  it  certainly  is  less  dangerous  for  the  parent ; 
but  it  nuty  sometimes  happen  that  the  shoulder  cannot  be  reached. 

Giinther  pushed  back  the  foetus  as  far  as  possible  by  means  of  the  crutch, 
then  with  the  finger-scalpel  divided  the  skin  before  and  behind  the  scapula, 
then  across — below  and  above;  cutting  through  the  pectoral  muscles,  and  then 
extracting  the  limb.  Gartwright  operates  in  a  simikr  manner  to  Lecoq.  He 
first  has  a  leg  drawn  out,  and  divides  the  skin  as  £»  as  possible ;  or  he  intro- 
duces his  hand,  containing  a  knife,  as  high  as  he  can  on  the  side  of  the 
scapula,  and  makes  an  incision  thence  down  the  whole  length  of  the  limb  to 
the  pastern  bones ;  the  skin  is  separated  by  the  fingers  or  spatula  as  far  as 
possible  firom  the  entire  leg,  and  the  transverse  pectoral  muscles  cut  through. 
The  limb  is  then  disjointed,  either  at  the  pastern  or  fetlock ;  the  foot  being 
Jelt  attached  to  the  skin,  as  it  is  afterwards  found  to  be  useM  in  the  eztrac* 
tion  of  the  body.  Cords  are  fastened  around  the  limb  above  the  fetlock- 
joint  and  knee,  and  the  Cow  being  firmly  tied  by  the  head,  the  necessary 
force  is  applied,  and  the  whole  limb  drawn  away.  He  writes,  "  I  have 
known,  in  some  of  these  cases,  the  limbs  to  separate  at  the  shoulder  joints, 
and  yet  the  foetus  has  been  extracted — both  from  the  Mare  and  Cow — with 
the  shoulders  attached,  the  points  of  the  latter  having,  fortunately,  not 
^caught  the  edge  of  the  pelvis.  The  great  danger  in  these  cases  is,  that  the 
shoulder  joints  may  catch  against  the  pelvis  and  thus  provent  extraction." 

Meyer  recommends  that  the  ciroular  incision  on  the  cannon  be  not  made 
tintil  the  skin  is  detached  above,  as  this  faclLitates  avulsion. 

It  is  well  to  divide  as  many  of  the  muscles  uniting  the  limb  to  the  chest 
as  possible,  and  also  to  apply  counter-extension  by  means  of  the  arm  or 
crutch  placed  against  the  chest  or  opposite  shoulder  of  the  foetus ;  this  also 
spares  tiie  mother  much  of  the  pain  and  exhaustion  attending  extraction. 

Amputation  of  the  entire  fore-limb,  including  the  scapula,  is  a  very  useful 
operation  in  the  most  serious  cases  of  dystokia ;  but  there  sometimes  occur 
instances  in  which  the  whole  leg  need  not  be  excised — as  when  the  legs  are 
an  obstacle  rather  from  their  length  than  their  volume.  This  happens,  as 
has  b<een  described,  in  the  abdominal  presentation  of  the  foetus,  when  the 
iimbe  so  often  render  venion  dijQ&cult — all  of  them  being  perhaps  in  the 
genital  canal,  from  which  they  cannot  be  advanced  or  pushed  back.  In  these 
•drcumstances,  disarticulation  of  the  limbs  at  the  knee  or  elbow  joints  is  often 
practised — the  latter  being  generally  preferred;  though  it  must  be  remembered 
that  excision  at  this  part  can  be  but  of  limited  vcdue,  and,  in  fieuit,  is  only 
useful  in  the  presentation  just  alluded  to,  because  it  does  not  give  so  much 
room  as  removal  of  the  scapula  and  humerus. 

In  the  abdominal  presentation  with  four  legs  in  the  vagina,  Donnarieix  lays 
-down  the  following  procedure  :  Three  pieces  of  supple  twine  are  got  ready, 
sa  well  as  a  strong  cord.  With  the  twine  the  pasterns  of  three  of  the  limbs 
are  firmly  bound,  while  the  cord  is  fixed  on  the  limb  which  is  to  be  detached, 
and  confided  to  five  assistants,  who  puU  at  the  cord  while  the  other  limbs 
are  pushed  towards  the  uterus.  The  knee^  then  the  forearm  appear,  and 
the  Upe  of  the  vulva  being  kept  widely  separated,  the  operator  makes  a  cir- 
cular indsion  through  the  skin  at  this  part ;  traction  is  ajgain  applied,  the 
muscles  tear,  and  gradually  the  joint  is  reached.  The  tendons  and  ligaments 
are  cut,  and  the  leg  being  twisted  as  it  is  pulled  at,  another  cut  of  the  knife 
finally  removes  it 

With  the  Sheep  or  Goat,  amputation  of  the  fore-limbs  of  the  foetus  is  very 
rarely  indeed  required,  though,  if  necessary,  it  can  be  effected.  The  same 
remark  applies  to  the  Bitch  and  Cat 
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AnpniaJtym  cf  O14  Hmirlimtm* 

When  the  fcstmi  makes  a  poetoiior  praeentatiQii,  irith  the  hind-IiiDba 
flexed  at  the  hoeka,  and  ao  finnly  wedged  in  the  eanal  that  tiiej  cannoi  be 
extended  hackwaida,  nor  yet  aoffidently  bent  to  peniiit  deliveiy — which  k 
&r  from  being  rue  in  the  Mare — theee  joints  are  diaaiticakted. 

This  is  aooomplished  by  passing  a  mnning  nooae  round  each  1^  aboie 
the  hock,  and  tying  it  firmly  there.  Powerfol  tnustion  being  made  on  ou 
of  the  cords  by  four  or  five  assisfeants^  will  bring  the  point  of  one  of  tha 
hocks  to  the  vulva,  the  lips  of  which  are  separated,  while  the  operator  divito 
the  gastrocnemii  toidons  and  the  lateral  ligaments  of  the  joints  so  as  to  pro- 
duce complete  disaztieulation.  The  tibia  is  then  pushed  into  the  vaginaitlie 
other  limb  is  amputated  in  the  same  way,  and  biith  is  aooompliahBd  hf 
pulling  at  both  oonisy  which  remain  attached  to  the  lower  end  of  the  leg^xne. 

When  the  limbs  are  completely  retained  in  the  uterus  in  this  presentitiDiiy 
t^e  procedure  recommended  at  pages  476  and  505  must  be  adopted.  We  any 
lemaik  that  Carsten  Hanns  recommends  symphysiotomy  to  be  practised  on 
the  foetus,  when  the  buttocks  present  at  the  inlet — the  symphysis  pobii 
being  cut  through.  By  this  means^  the  two  borders  of  the  symphysis  am  be 
made  to  overlap,  and  the  transverse  diameter  of  the  pelvis  thereby  diminiRheii 
The  finger-scalpel  and  spatula  are  the  instruments  he  prefers.  Hie  saw 
might  be  advantageously  used. 

In  certain  kinds  of  monstrosity  in  which  the  posterior  parts  of  the  fiirtas 
are  double,  or  when  the  hind-limbs  are  in  the  vagina,  and  in  oonsequenoe  of 
the  narrowness  of  the  maternal  pelvis,  or  width  of  tiie  croup  or  hannchsB  of 
the  young  creature,  birth  cannot  take  plsoe^  then  amputation  of  the  legs  at 
the  trunk  may  be  necessary.  Such  an  operation  can  be  rarely  required,  how- 
ever. It  is  performed  in  a  similar  manner  to  that  for  removal  of  the  fixe- 
limbs — subcutaneously.  A  cord  is  &stoned  to  each  pastom,  and,  one  after 
another,  the  limbs  are  drawn  towards  the  vulva;  a  circular  indsion  is  made 
through  the  skin  above  the  hock ;  then  a  longitudinal  incision  is  cacried  ts 
high  as  possible  on  the  thigh,  and  the  skin  separated  in  the  ordinary  way  by 
means  of  the  spatula — always  ascending  towuds  the  croup ;  the  gluteal  and 
other  muscles  attaching  the  thigh  to  the  pelvis  are  cut  across,  and  the  limb 
is  at  last  torn  away  by  strong  and  sustained  traction. 

Amputation  of  the  hind-limb  is  a  much  more  onerous  and  fiitiguiflg  opeca- 
tion  thim  the  removal  of  the  fore-extremity.  The  skin  adheres  very  closely 
to  the  subjacent  textures,  and  more  labour  is  needed  to  separate  it;  the  musdei 
attaching  the  limb  to  the  trunk  aremorenumerous  and  powerful,  and  when  they 
are  cut  through  there  remains  the  resistance  of  the  pubio-  and  ooxo-firaMxal 
ligaments  (in  the  foal — the  pubio-femoral  ligament  is  not  present  in  the  calf). 
i£ffms  estimates  that  if  three  assistants  can  pull  away  a  fore4imb,  four  aaan 
will  not  in  every  instance  remove  a  hind  one.  However,  the  difficulties  are  not 
always  insuperable,  and  many  cases  are  on  record  in  which  the  operation  hss 
been  successfully  performed. 

After  avulsion  of  the  limbs^  crotchets  should  be  fixed  in  the  cotyloid  cavities 
or  oval  foramina,  and  delivery  completed  according  to  the  directions  already 
laid  down. 

Division  or  Dsirunoatiok  or  thb  Fostcs. 

When  one  half  of  the  body  of  the  fintus  has  more  or  less  passed  through 
the  pelvic  canal,  and  the  other  half  is  retained,  so  that  it  is  imposBit^  to  ex- 
tract or  return  it,  it  is  recommended  to  cut  the  trunk  in  two  dmsMmtx 
d^runcaUan,    We  have  shown  that  this  retention  may  be  due  to  maJpoaitioa 
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or  malpieaentatioiiy  ezceadye  deyelopment  of  or  defoimity  in  the  hind-quar- 
ters of  the  fostns,  as  well  as  ascites,  anasaica,  or  emphysema  (jphysometra)* 

If  the  hind-parts  aie  retained,  and  the  head  and  foie-limos  are  not  much 
beyond  the  vulya — ^if  so  feff— coxds  should  be  placed  on  each  pastem,  and  a 
h^-stall  on  the  head,  and  slow,  gzadual,  but  strong  traction  exerted  on 
than,  so  as  to  expose  as  much  of  the  body  of  the  young  creature  as  possible. 
This  done,  the  operator,  with  a  sharp  bistoury,  incises  the  body  in  a  circular 
manner  as  dose  to  the  vulva  as  is  convenient  (the  labia  being  kept  well  out 
of  the  way  by  an  assistant) — the  incision  commencing  below,  which  allows 
the  elongation  of  the  vertebral  stalk;  then  the  skin  and  muscles  on  the  sides 
are  divided.  When  the  vertebrsd  are  reached,  the  bistoury  is  passed  between 
them,  and  as  dose  to  the  loins  as  possible ;  slight  pulling  and  tvnsting  will 
then  complete  the  bisection. 

It  is  a  good  plan  to  indse  the  skin  at  some  distance  in  front  of  the  place 
where  it  is  intended  to  divide  the  spine,  and  to  separate  and  push  it  back 
over  the  portion  of  trunk  in  the  genital  cuiaL  When  the  division  of  the  body 
is  effected,  this  superfluous  skin  is  pulled  forward  over  the  mutilated  remaining 
part  of  the  trunk  and  sewn  together,  so  as  to  endose  the  latter  completely, 
and  prevent  ixgury  to  the  parent  during  the  subsequent  manosuvres. 

Should  the  hind-limbs  be  doubled  under  the  croup  in  the  passage,  or 
should  they  still  be  in  the  uterus,  they  ought  to  be  sought  for  and  corded  at 
the  pasterns,  the  cords  being  given  to  assistants.  Then  vigorous  pressure  is 
applied  to  the  divided  end  of  the  spine  in  the  remaining  part  of  the  trunk, 
while  the  assistants  pull  until  version  is  effected ;  extraction  is  afterwards 
easy.  In  some  cases  it  is  not  necessary,  nor  is  it  always  possible,  to  secure 
the  hind-limbs  before  the  trunk  is  pudied  into  the  uterus,  version  taking 
place  merdy  by  the  retropulsion ;  and  sometimes,  when  one  limb  has  been 
found,  there  is  much  difficulty  in  discovering  the  other.  In  such  a  case,  and 
when  version  cannot  be  effected,  Eainard  recommends  that  the  limb  which 
has  been  secured  be  drawn  towards  the  vulva,  and  disarticulated ;  this  will 
enable  the  operator  to  find  the  other  leg. 

The  foetus,  when  wholly  retained  in  tiie  uterus,  has  been  divided,  according 
to  the  reports  of  several  veterinarians,  successfully ;  b  ut  they  have  not,  it  would 
appear,  fumiahed  us  with  any  details  as  to  the  procedure  they  adopted.  In 
particular  circumstances  it  might  certainly  be  accomplished,  but  we  scarcely 
see  the  necessity  for  it. 

EVISCBRATION. 

When  it  is  desired  to  reduce  the  volume  of  the  thorax  or  abdomen,  or  both, 
the  organs  they  contain  are  removed. 

This  procedure  is  generally  adopted  when,  after  removal  of  one  or  more  of 
the  limbs,  the  body  of  the  foetus  still  remains  fixed  in  the  genital  canal ;  by 
it  we  obtain  a  considerable  diminution  in  the  dimensions  of  these  regions,  and 
perhaps  next  to  the  removal  of  the  limbs  it  is  the  most  useful  operation  in 
embryotomy,  and  is  to  be  highly  recommended. 

As  we  have  said,  evisceration  of  either  of  the  cavities  may  be  practised,  ac- 
cording to  drcumstancea.  We  shall,  therefore,  describe  the  mode  of  reducing 
the  volume  of  both — ^thorax  and  abdomen. 

Thoracic  Evisceraiiim. 

The  chest  is  emptied  of  its  contents  first,  when  the  anterior  part  of  the 
foetus  is  in  the  passage.  The  head  and  limbs  should  be  corded — ^if  one  of  the 
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latter  is  remoyed  all  the  better ;  if  not,  the  coida  ahonld  be  polled  veil  up- 
waidfly  in  order  to  make  more  room.  Should  the  head  be  an  obetode  to 
the  pezfomiance  of  the  operation,  it  may  be  amputated  ;  bat  if  it  ia  beck  in 
the  nteroB,  then  it  may  be  left  there.  A  strong  scalpel  with  a  long  handlei 
the  finger-scalpel,  or  either  of  the  two  embryotoma  shown  in  Figs.  187, 188, 
is  the  best  instroment.  It  is  passed  carefully  into  the  Yagina  until  tlie  band 
reaches  the  breast  of  the  foetus,  when  the  blade  is  thrust  deeply  into  the 
chest,  between  the  two  front  ribs,  and  as  dose  to  the  spine  as  possihle,  eot^ 
ting  down  towards  the  sternum. 

The  knife  is  now  dispensed  with,  and  the  hand  being  re-introduoed,  ^ 
fingers  are  pushed  into  the  foetal  chest  and  the  two  first  ribs  remoyed,  thereby 
allowing  sufficient  room  for  the  whole  hand  to  enter  the  cavity.  The  luags 
and  heart  are  torn  away  from  beneath  the  spine,  and,  with  the  thymus  gkzid, 
removed  from  the  uterus.  The  chest  collapses  a  good  deal,  but  if  the  fortos 
cannot  yet  be  extracted,  the  hand  may  be  pushed  through  the  du^hiagm,  and 
the  contents  of  the  abdomen  carried  away  through  the  chest. 

Some  operators,  instead  of  opening  the  thorax  in  front,  incise  from  two  to 
five  of  the  ribs  close  to  the  sternum,  and  pass  the  hand  into  the  chest  by  the 
aperture  so  made.  Others  divide  the  ribs  on  both  sides,  and  remove  the 
sternum  as  well  as  the  viscera.  It  will  often  be  found  that  the  contents  of 
the  chest  and  abdomen  can  be  removed  without  cutting  the  ribs. 

Abdominal  EvisceraHon. 

Evisceration  of  the  abdomen  may  be  effected^  as  just  stated,  through  the 
thorax,  by  tearing  away  the  diaphragm. 

But  in  the  posterior  or  abdominal  presentations,  and  indeed  in  any  pre- 
sentation or  position  in  which  this  region  is  accessible  to  the  hand,  eventzsr 
tion  can  be  performed.  Keverthelees,  it  is  not  always  easy;  on  the  contezj, 
it  is  sometimes  most  difficult  and  dangerous. 

Either  of  the  embryotoms  used  for  evisceration  of  the  chest  may  be  em- 
ployed for  the  abdomen. 

The  edge  of  the  instrument  is  applied  to  the  wall  of  the  cavity,  which  is 
incised  by  drawing  the  hsnd  tows^s  the  operator.  Then  the  whole  of  the 
viscera  are  torn  away,  and,  if  need  be,  that  of  the  chest  also,  through  the 
diaphragm. 

This  terminates  what  we  have  to  state  with  regard  to  embryotomy ;  and  it 
will  be  remarked  that  nearly  all  the  operations  connected  with  it  require 
much  time,  are  &tiguing  for  the  operator,  and  only  too  often  very  ftY'ha^«*»"g 
and  serious  for  the  parent.  During  the  operations,  the  latter  should  reoeiTe 
the  greatest  consideration ;  from  time  to  time,  an  interval  ought  to  be  allowed 
for  it  to  rest  or  to  rally  from  the  exhaustion  which  is  always  evident  to 
the  attentive  obstetrist  It  may  even  be  necessary  to  give  it  a  stimulant  in 
the  form  of  brandy,  beer,  etc.,  or  nourishing  drinks — ^warm  or  t^id  tf  con- 
venient 

The  greatest  care  should  be  observed  in  preventing  injury  to  the  matemil 
eigans  from  the  cutting  instruments  employed,  or  fr^m  the  ends  of  dirided 
bones. 
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CHAPTERm. 

Vaginal  HyBterotomy. 

At  page  341  we  alluded  to  induiation  of  the  cervix  uteri  as  a  cauBe  of 
dystokia,  and  described  more  or  less  folly  the  indications  for  overcoming  the 
obstacle ;  we  also  alluded  to  the  manner  in  which  these  indications  should 
be  carried  outw  As  we  are  now  treating  of  obstetric  operations  for  the  ex- 
traction of  the  foetus,  it  is  necessary  that  we  describe  more  fully  the  operation 
and  its  consequences,  as  these  are  of  much  importance. 

Vaginal  hysterotomy  consists  in  incising  the  indurated  and  inextensible 
neck  of  the  uterus,  in  such  a  manner,  and  to  such  an  extent,  that  it  will  allow 
the  foetus  to  pass  through  its  canal. 

For  this  purpose,  the  only  instrument  necessary  is  a  strong  probe-pointed 
bistoury,  a  bistoury  cach^,  or  one  of  the  finger-scalpels  or  other  embryotoms. 
When  the  straining  ^>f  the  animal  has  propelled  the  cervix  uteri  towards 
the  Tulva,  with  partial  prolapsus  of  the  vagina,  the  operation  is  simple,  as 
the  eye  can  then  aid  the  hand.  All  that  has  to  be  done  is  to  glide  the  in- 
45tmnient  into  the  os,  and  make  the  necessary  number  of  incisions  through  the 
tissues  composing  the  cervix:  the  situation  and  depth  of  the  incisions  depend- 
ing upon  the  extent  of  the  induration  and  the  atresia. 

In  other  cases  there  is  no  prolapsus  of  the  vagina,  which  is  quite  soft  and 
elastic.  Then  the  left  hand  may  be  passed  into  it,  and  the  index-finger  being 
introduced  into  the  os,  draws  the  cervix  towards  the  vulva ;  the  labia  of  the 
latter  are  separated  by  an  assistant,  and  the  operator  passes  the  blade  of  the 
instrument — guiding  it  by  the  index-finger  of  the  other  hand — into  the  os, 
where  he  gradually  and  steadily  incises  the  tissues. 

When,  however,  the  walls  of  the  vagina  are  involved  in  the  induration, 
this  retraction  of  the  cervix  cannot  be  effected,  and  the  part  must  be  operated 
upon  in  its  ordinary  situation:  the  knife  beong  carried  carefully  into  the 
-vagina,  passed  to  the  necessary  depth  in  the  os,  and  the  incision  made. 
Perhaps  the  bistoury  cach6  id  the  best  instrument  for  such  cases. 

It  is  rare  indeed  that  one  incision  is  sufficient;  generally  from  two  to  four 
are  required,  and  it  is  better  to  have  a  larger  number  than  make  them  too 
deep:  they  certainly  must  not  pass  through  the  entire  thickness  of  the 
cervix. 

The  situation  of  the  incisions  is  a  matter  of  some  moment.  The  lower 
portion  of  the  cervix  should  be  avoided,  in  consequence  of  its  proximity  to 
the  floor  of  the  vagina,  which  is  in  immediate  contact  with  the  bladder  and 
nrethia ;  should  these  be  wounded,  the  results  might  be  serious,  if  not  fatal ; 
and  if  Uie  peritoneum  is  cut  or  torn  during  the  passage  of  the  foetus,  fluids 
and  discharges  will  escape  into  the  abdominal  cavity,  and  give  rise  to  peri- 
tonitis. There  is  less  danger  in  incising  the  upper  part  of  the  cervix,  as  the 
recttun  is  not  so  near ;  nevertheless,  in  induration  there  may  be  adhesions 
between  them,  and  an  accident  is  therefore  possible — ^though  it  must  be 


So  that^  if  only  two  incisions  are  required,  it  is  advisable  to  make  one  on 
each  side  of  the  cervix ;  and  if  four  are  necessary,  to  have  them  at  each 
-comer. 

Horsbuigh  {Vderinarian,  voL  xviiL,  p.  215)  recommends,  if  the  atresia  is 
<:oniplete^  to  pass  the  finger  or  a  blunt  instrument  into  the  os,  then  introduce  a 
atout^  fihaip-pointed,  curved  bistoury  about  four  inches  long — dividing  the 
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stiictuie  laterally  by  two  indflioiifl — always  drawing  the  bifltoniytowazdi  the 
operator;  after  which  he  is  to  introduce  both  hands,  with  the  palms  towards 
each  other,  and  press  them  apart.  "  He  will  find  the  part  immediately  dilate 
to  the  proper  size,  and  labour  may  go  on  naturally;  or  he  may  then  proceed 
to  extract  the  calf  if  labour  has  been  protracted.'' 

The  object  in  making  the  incisions  only  to  a  oomparatiTdy  ali^t  deptk, 
and  not  through  the  entire  thickness  of  the  os,  is  to  pieYenteztensiyelaoBn- 
tions  of  the  organ  during  the  passage  of  the  foetus.  It  will  generally  be 
found  that  these  partial  incisions  will,  with  a  little  patience,  admit  the  hand; 
this  being  passed  into  the  uterus,  seises  the  presenting  part  of  the  yoimg 
creature,  places  it  in  a  &YOU»ble  position  if  necessary,  and  then  begins  to 
draw  it  gently  into  the  os. 

Sometimes  with  primipaise  in  good  health  and  strong,  deUTeiy  is  after- 
wards effected  spontaneously,  and  t^  h&  the  most  fitvourable  result;  but  in  the 
minority  of  cases  labour  has  been  going  on  for  a  long  time — perhaps  two 
days  or  more,  the  parent  is  exhausted,  and  the  uterine  contractions  are  either 
suspended,  or  so  feeble  as  to  preclude  all  hope  of  their 'expelling  the  fcstos. 
The  head  and  fore-feet  must  then  be  corded,  and  deliTexy  accomplished  in 
the  ordinary  way. 

It  is  well  to  remember,  however,  that  the  traction  resorted  to  must  be  judi- 
ciously employed.  It  should  be  moderate,  gradual,  and  sustained,  in  ordier  to 
allow  the  tissues  of  the  cervix  time  to  accommodate  themselves  to  the  eooeutiic 
pressure  imposed  on  them  by  the  advancing  foetus.  To  act  otherwise,  is  to 
incur  the  grave  risk  of  lacerating  the  uterus  beyond  the  poosibiiity  of  lepair, 
and  is  quite  as  reprehensible  as  making  deep  indsions. 

With  regard  to  the  consequences  of  vaginal  hysterotomy,  it  must  be  ad- 
mitted that  it  is  not  without  danger,  and  that  death  not  unfrequently  re- 
sults. We  have  no  reliable  statistics  to  guide  us  in  estimating  the  amount  of 
success  or  non-success  following  its  performance,  as  not  all-— or  perhaps  not 
many— of  the  cases  are  published.  Saint-Cyr  has  collected  thirty-four  cases 
— all  those  published  in  France  and  Belgium  since  the  commencement  of  tlie 
century,  and  an  analysis  of  these  gives  the  follo¥dng  results : 

Mother  and  progeny  saved  in     -        -        •        -        -14  instances. 
Mother  saved — ^fiate  of  the  progeny  not  mentioned — ^in  -    9         „ 

Mother  alone  saved  in -5         „ 

Progeny  saved,  mother  died,  in-        -        -        -        -6  „ 

Mother  succumbed — fate  of  progeny  not  mentioned — ^in    5         „ 
Mother  and  progeny  perished  in-        -        -        -        -     1  „ 

So  that  of  40  Cows  operated  upon,  28  survived,  and  12— or  30  percoit.— - 
succumbed ;  while,  with  regard  to  the  progeny,  14  calves  were  delivered 
alive  and  continued  to  live,  and  6  were  dead ;  nothing  is  said  as  to  the 
other  14. 

In  other  words,  of  80  lives  more  or  less  compromised,  18  at  least— or  32} 
per  cent — were  not  saved  by  the  operation. 

And  Saint-Cyr  is  inclined  to  think  that  if  all  the  successful  cases  have 
been  published,  there  is  reason  to  believe  that  all  the  unsuccessful  ones  have 
not ;  and  he  is  apparently  confirmed  in  this  view  by  Bogniet  {Recml  de  MSd. 
VeUrinaire,  1873),  who  writes  :  "  Distinguished  veterinarians  have  published 
very  interesting  observations  on  this  important  question  in  ohstetrios ;  but  1 
am  bound  to  say  that  these  experienced  practitionera  have  been  mon  £»- 
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timate  than  myself  for  I  haye  had  nothing  bnt  miafortaney  and  in  the  in« 
terest  of  science  I  do  not  hesitate  to  say  so."  Bogniet^  after  describing  three 
cases  in  which  he  operated,  and  in  which  death  of  the  mother  followed,  as  evi- 
dence that  his  procedure  was  not  at  &nlty  remarks :  '*  Kevertheless,  I  acted 
with  extreme  pmdence;  when  the  incisions  were  made,  I  proceeded  to  complete 
delivery  with  great  care  and  deliberation.  Incision,  dilatation,  birth,  removal  of 
the  placenta — all  conducted  with  knowledge  and  circumspection ;  and  yet 
this  did  not  prevent  a  fatal  issue."  But  in  opposition  to  this  experience,  we 
have  that  of  other  practitioners  who  have  had  a  fair — ^indeed,  a  large — share 
of  saocess.  Donnarieix,  for  instance  {Ibid.^  1874,  p.  511),  commenting  on 
Bagniet's  report^  blames  the  latter  for  adopting  ea^pedani  instead  of  cuiive 
treatment,  and  asserts  that  he  has  taken  the  exception  for  the  rule.  From 
his  own  experience,  extending  over  thirty  years,  during  which  he  had  per- 
fonned  vaginal  hysterotomy  in  sixty  cases  with  only  one  death  (the  cause  of 
which  was  not  apparent),  he  concludes  (1)  that  incision  of  the  cervix  uteri  is 
generally  curable,  and  (2)  that  palliative  measures  are  more  ii^'urious  than 
heneficial,  ivhen  their  uselessness  is  demonstrated. 

Many  instances  of  successful  treatment  by  incision  might  be  given,  in 
addition  to  those  already  enumerated,  but  a  few  will  suffice. 

1.  Of  several  oaaes  given  by  Donnarieix  {Op,  cU.,  1874,  m>.  612,  614)  we  will  select 
two.  In  one  case,  atresia  was  so  complete  that  the  index-nnger  could  not  be  intro- 
daced  into  the  os,  and  it  was  impossible  to  discover  if  there  was  a  calf.  The  vagina 
was  prolapsed  beyond  the  vulva,  and  formed  a  tmnoiir  as  large  as  a  man's  head.  After 
eyscnating  the  bladder  by  replacing  the  vagina,  hysterotomv  was  practised,  and  the 
fore-limbs  oi  the  f oetns  were  seized  and  bronght  through  the  os,  but  the  head  was 
deviated;  so  it  was  necessary  to  cord  the  fee^  return  them  to  the  nterus,  and  adjust 
the  head.  The  operation  lasted  for  six  hours,  but  the  calf  was  extracted  alive.  In 
about  hsJf-an-hour,  inversion  of  the  uterus  took  place,  with  the  membranes  adherent. 
The  latter  were  detached,  reposition  of  the  uterus  was  effected,  and  the  organ  retained 
by  Renault^s  bandage — all  in  a  few  minutes.  The  Cow  did  not  die,  but  lived,  and 
subsequently  produced  more  calves. 

The  second  case  was  one  of  occlusion  of  the  os  uteri.  Vaginal  hysterotomy  occupied 
about  ten  minutes ;  a  bull-calf  was  bom  alive,  and  the  Cow  did  not  appear  to  suffer. 
The  animal,  of  the  Charolaise  breed,  was  of  great  value,  and  was  suosequently  sold 
for  a  thousand  francs;  after  producing  several  calves  without  any  difficulty,  it  was  again 
sold,  when  aged  twelve  yearn,  for  six  hundred  francs. 

2.  Bin2  {^itsehrift  JUr  WissenschaftUehe  ThierheUkunde,  1846,  p.  365)  describes  the 
can  of  a  Cow  whidk  for  three  years  was  unprolific ;  but  during  oestrum,  at  .the  end  of 
this  period,  tiie  os  was  artificially  dilated  by  the  finger  half-an-honr  before  ithe  animal 
was  put  to  the  Bull.  Impregnation  resulted,  but  at  the  tennination  of  pregnancy 
delivery  could  not  take  place.  Bins,  on  exploration,  found  the  cervix  in  a  cartilagin* 
ouB  condition,  and  the  os  completely  and  finnly  occluded.  With  difficulty  one  of  the 
fingers  was  passed  half  throuffh  the  canal.  The  labour-pains  were  so  extremely 
powerful,  that  it  seemed  as  if  the  foetus  would  be  expelled  through  the  walls  of  the 
uterus  or  the  rectum  before  the  os  would  dilate.  An  incision  in  the  cervix  was  then 
made  by  means  of  a  probe-pointed  bistoury,  from  the  os,  and  upwards.  The  labour^ 
pains  continuinff  strong,  the  "  water-bag  **  soon  appeared ;  but  the  os  did  not  dilate 
sufficiently  to  ulow  it  or  the  foetus  to  enter ;  a  second  incision-- also  upwards — was 
therefore  made  in  the  cartilaginous  cervix,  which  permitted  the  "water-bag"  to 
pass  through.  This  was  opened,  and  it  was  found  that  the  calf  presented  in  the  proper 
position  in  front  of  tihe  opening.  The  incisions  sradnaUy  widened,  and  in  a  few 
niinutes  a  fine  Cow-calf,  weighing  forty  •pfund,  was  Dom ;  in  half -an-hour  afterwurds 
the  foetal  membranes  came  away.  Time  or  four  times  a  day  lukewarm  water,  with 
a  decoction  of  chamomile  flowers  and  tincture  of  myrrh,  was  injected ;  the  animal  ate 
and  drank  well,  and  soon  quite  recovered ;  it  vielded  a  ^ood  quantity  of  milk,  and  in 
a  year  afterwaids  was  sold  to  the  butcher  in  mie  condition. 

3.  The  same  excellent  authority  [pnd.^  p.  368)  performed  the  operation  on  a  Cow, 
the  cervix  of  whose  uterus  was  so  indurated  that  it  was  impossible  to  bring  the  cidf 
through  it^  Birth  then  took  place  without  assistance,  and  no  ill  consec^uences  resulted. 
When  cestmm  again  occurred,  the  worst  fears  of  the  owner  were  realised,  in  that  the 
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Ck>w,  whan  pat  to  the  Ball*  was  not  impregnated.  Bins  was  oonsnlted,  and  on  enmua- 
tion  hefonnd  that,  at  the  part  where  the  incisions  had  been  made  dnrins  the  laitcslTOig, 
a  hard  cicatrix  as  thick  as  the  finger  had  developed,  bat  that  the  ower  parts  of  t& 
oenrix  were  snffioiently  dilatable  to  allow  him  to  introdaoe  the  finger  into  the  os.  T1» 
latter  being  rendered  permeable  in  this  way,  the  Ck>w  was  onoe  more  pat  to  theBoU, 
conoeiYed,  and  at  the  termination  of  gestation,  with  very  little  help,  oroac^  forth  s 
fixie  calf. 

4.  Pflag  ( Woehenschri/i/nr  ThierheUkunde  und  Viehzuehi,  1863)  was  called  npon  i» 
assist  a  heifer  in  calving.  The  labonr-pains  were  strong,  and  the  vsgina,  toaethervitk 
the  cervix — ^behind  which  were  the  head  and  feet  of  the  calf— protraded  beyond  tlw 
volva.  The  calf  was  alive.  Beposition  of  the  vagina  was  efiidcted,  the  npper  pert  of 
the  cervix  was  incised  in  one  ^laoe,  and  the  yonng  creatnre  extracted.  The  heoiorrlttfB 
was  not  serioas.  The  afterbirth  was  removed  piecemeal,  and  in  a  few  days  the  C<nr 
regained  its  appetite.  Saddeoly  it  became  onwell,  and  on  examinatioa  it  was  fonsd 
that  the  npper  margin  of  the  cervix  was  greatly  swollen  ;  in  a  short  time  an  absoen 
formed,  pus  was  dirohai^ged,  and  the  heifer  soon  recovered  permanoitiy. 

5.  Foliar  {OeaterrekMsche  Vterte^ahreMchrift  filar  Wiaaenichtifttiehe  VeiainSrbmii, 
1876,  p.  90),  in  referring  to  this  "  Scheidengeb&rmatterschnitt,"asthe  Qermans  desig- 
nate tne  operation,  makes  some  interesting  observations.  In  the  coarse  of  five  yein' 
practice  he  had  performed  vaginal  h ureterotomy  on  six  oocasiona — ^partly  on  primiptrs, 
partly  on  ploripane.  The  incisions  in  the  cervix  were  made,  in  two  of  the  esses,  is 
the  enter  margin  of  the  dense  cartilaginous  ring,  so  as  to  allow  the  inner  rinff  to  be 
incised.*  In  the  other  foar  cases,  the  ocdasion  of  the  os  was  so  compete  tiist,  it 
most,  only  the  tip  of  the  little  finger  coaM  be  introduced.  A  passage  to  the  interior 
of  the  nterus  had  to  be  graduallv  cut  bv  means  of  the  knife.  The  operatioB  took 
from  one  and  a  quarter  to  one  and  a  half  hour,  during  which  the  *«it»^i«  were  kept 
standing :  two  or  three  men  were  {dacedat  the  head  and  tail,  and  the  left  hind-^legwu 
secured.  The  animals  remained  perfectly  quiet.  Foglar  used  the  probe-pointed  or 
button  bistoury  for  the  operation,  the  blade  being  covered  for  one-luul  ita  length  bj  s 
bandage.  The  instrument  is  carried  in  the  hand,  so  that  the  forefinger  coveis  the 
back  of  the  blade,  while  the  remaining  four  fingers  firmly  grasp  thebandle.  The 
hand — ^weU  oiled — is  passed  into  the  vaeina,  and  after  the  exSunal  ring  of  the  cerrix 
has  been  incuMBd — bright  and  left — to  the  depth  of  one  third  to  half  an  inch,  towards 
the  top,  attempts  are  made,  by  carefal  manipulation,  to  further  dilate  the  paassge.  This 
proceaure  has,  as  a  rule,  been  attended  witn  success.  The  tniier  rins  ia  reached,  sfter 
this  manipulation  has  been  continued  for  some  time;  and  this  is  mlated,  partly  by 
incision,  and  partly  by  pressure  or  distension— though  care  is  taken  to  avad  oontict 
witii  the  incisions  alreaay  made.  This  lu^pened,  however,  in  his  first  case^  in  iriiidi 
the  tnctures  between  the  rings  had  to  be  divided.  Sometimes  the  knife  is  dispeuied 
with  in  the  course  of  the  operation,  and  the  hand  alone  is  made  to  trace  the  chsniiel, 
which  has  often  a  devious  course.  During  the  ' '  pains  "  the  knife  is  very  liable  to  slip 
from  the  lumd  and  injure  the  uteras — ^uereb^  causing  nnneoesaaiy  luemoirfaafe. 
In  four  cases,  in  which,  after  the  widening  of  the  moisians,  birth  took  plaoe  in  a  noimsl 
manner,  the  result  was  most  satisfactory ;  the  animals  operated  upon  recovered  oom- 
pletelv,  and  after  only  a  brief  indisposition.  Two  afteiwarda  benme  pregnant,  sod 
calved  without  any  difficulty. 

In  the  other  two  cases  the  results  were  not  so  favourable:  the  calves  bong  too 
large  to  pass  through  the  vagina,  and  the  Oassarean  secticm  was  objected  to  by  the 
owners,  and  was  certainly  not  deemed  very  likely  to  be  attended  with  aaooess  by 
Foglar. 

After  parturition,  the  foetal  membranes  were  either  removed  artificially,  or  left  t9 
nature  ;  and  in  no  instance  were  anv  ill  consequences  noted.  In  the  first  esse  the 
**  afterbirth  "  came  away  on  the  ninth  day ;  and  in  all  the  cases  the  subaeqaent  treat- 
ment chiefly  consisted,  for  the  first  two  or  three  davs,  of  cold  appUcationa  to  the  loins, 
cold  water  pessaries  in  the  vagina,  gruel  and  G  lauber'a  salt^  witii,  in  particalar 
instances,  injection  of  cold  water  into  the  genital  canaL 

6.  Macgillivray  ( Vetermary  JowmeUf  1877,  p.  149),  referring  to  the  iwft^^f^^  alfaided 
to  at  p.  344,  adds :  '*  In  the  first  case  the  subject  was  a  aeven^jrear-old  Cow,  on  which 
I  operated  by  incision  (making  two  side  outs  up  and  down),  and  extracted  tro 
living  calves.  Both  calves  and  the  Cow  did  welL  Having  made  a  speedy,  cood,  and 
perfMt  recovery,  the  said  Cow  was  in  due  course  again  served  with  the  Am,  and  the 
following  season  produced  (without  any  uncommon  distorbance)  a  living  calf !  Xhos 

*  Foglsr,  following  the  example  of  human  anatomists,  reooguiiss  in  the  canal  of  the  eerrixaa 
Oi  utfri  srUrmtm  aim  internum  or  "  riegf  "  (rinffen) . 
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fibowing  that  inciBion  of  indarated  cervix  uteri  is  no  bar  to  future  productiveness  of 
a  perfectly  noixnal  character," 

There  is  no  doubt  that,  in  the  mcg'ority  of  instances,  and  in  the  hands  of 
caiefnl  obetetrists,  vaginal  hysterotomy  will  hie  saccessfol,  and  wiU  prove  a 
useful  operation. 

As  a  rule,  after  the  operation,  and  for  a  period  of  eight  or  ten  days,  there 
is  a  muco-purulent  discharge  from  the  valva ;  but  the  Cow  eats,  ruminates, 
givee  the  usual  quantity  of  milk,  and  does  not  appear  to  be  any  more  incon- 
irenienced  than  after  normal  parturition. 

The  un&yourable  results,  however,  must  not  be  overlooked.  Serious  in- 
jury to  the  neighbouring  organs  by  the  knife,  or  by  the  extension  of  the 
laceration,  is  within  the  range  of  possibility.  When  the  cervix  is  completely 
divided,  either  by  incision,  or  by  subsequent  laceration  during  the  passage  of 
the  foBtus,  we  may  have  intense  peritonitis  arising  from  escape  of  the  liquor 
amnii  or  other  fluids  into  the  abdomen,  and  speedy  death.  Or  excessive 
haemorrhage  may  lead  to  serious  consequences. 

In  every  case,  of  course  there  must  be  more  or  less  bleeding  from  the  in- 
cisions ;  but,  as  a  rule,  this  is  of  no  importance,  and  it  ceases  after  a  time.  In 
less  frequent  cases,  however,  it  persists,  and  either  brings  on  great  debility, 
or,  if  excessive,  will  lead  to  a  rapidly  fatal  termination.  This  result  is  most 
to  be  apprehended  when  the  cervix  is  greatly  degenerated,  and  its  tissue  ex- 
tremely vascular — as  in  carcinoma  and  sarcoma.  It  may  also  occur  from 
rupture  of  blood-vessels,  in  laceration  of  the  cervix  or  body  of  the  uterus, 
during  the  passage  of  the  calf  through  the  incised  os. 

When  serious  hasmorrhage  occurs,  cloths  or  sponges  steeped  in  cold  water, 
astringent  lotions,  and  styptics — as  the  perchloride  of  iron — should  be  applied 
as  close  to  the  part  as  possible  \  while  cold  water  irrigation  should  be  main- 
tained on  the  loins. 

Another  result  is  metritis,  or  metro-vaginitis,  which  is  rapidly  fatal,  and 
in  which  we  find  the  usual  local  lesions  on  making  an  autopsy.  Septikkmia 
is  also  to  be  apprehended ;  and  to  prevent  it,  it  is  well  to  remove  every  source 
of  putridity,  or  anything  likely  to  become  putrid,  and  to  use  plentifully  a  weak 
solution  of  carbolic  acid  (1  to  100)  or  the  permanganate  of  potass  in  the  in- 
terior of  the  uterus,  and  particularly  about  the  incisions  in  the  cervix — even 
for  some  days  after  the  operation. 


-o^ 


CHAPTER  IV. 

Gtostro-Hysterotomy,  or  the  Csesarean  Section, 

Gastbo-htstebotoht,  the  Cesarean  Sedum^  or  cMomnal  hysterotomy^  is  an 
operation  which  has  for  its  object  the  removal  of  the  foetus  or  fcatuses  from 
the  uterus  of  the  parent,  when  they  cannot  be  delivered  j^er  vias  naiurales, 
by  making  an  opening  in  that  organ  through  the  abdominal  waUs,  and 
thereby  extracting  them. 

This  is  a  formidable  and  a  serious  operation,  whether  it  is  practised  on  the 
human  female  or  on  ftUTTnAV  In  the  obstetricy  of  woman,  it  has  been  re- 
sorted to  from  a  very  early  period ;  the  Greeks  knew  it  as  vtm^orofAonxiti 
or  ift^^gwXxri^  though  it  is  supposed  that  they  only  performed  it  after  the 
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xnotber  was  dead,  and  to  saye  the  child.  Persons  thus  bom  weie  sund  to 
Apollo,  and  .^scolapius  was  designated  the  son  of  that  god,  because  it  was 
bdieved  he  had  been  delivered  by  gastro-hysterotomy.  Borne  strange  notion 
appears  to  have  been  attached  to  this  method  of  deliyery ;  as  among  tiiess  old* 
world  people,  the  person  who  had  been  bom  by  means  of  the  opoation  was 
esteemed  remarkable  and  fortunate.  Hence  Claudius  Caesar,  Scipio  Afidctiiiu» 
CsQso  Fabius,  Julius  Caesar,  and  other  more  or  less  illusttious  pezsonagsB  of 
old  Borne,  receiyed  the  surname  of  "  Csesones  "  from  being  extracted  by  ab- 
dominal incision  from  their  mother's  womb  :  ''  Quia  cseso  matris  utoa  in 
lacem  prodiscunt."  At  a  later  period  these  persons  were  designated  ''Ge- 
sares," — ^a  noble  title;  though,  as  has  been  demonstrated,  it  is  a  mii^aketo  asBot 
that  it  owes  its  origin  to  Julius  Csosar — ^this  being  mei«ly  his  patronym. 

Since  these  early  times,  abdominal  hysterotomy  has  been  often  practised  on 
woman ;  but  when  it  was  first  attempted  on  animals  we  cannot  yet  be  quite 
certain.  Haller  was  led  to  beUeye  that  the  Greek  yeterinarians — ^Apsfitm 
and  Hierocles — ^knew  and  performed  the  operation  on  the  domesticated  aai- 
mak;  but  this  has  been  shown  to  be  a  mistake.  Until  we  aniyeattiie 
time  of  Bouigelat — ^the  illustrious  founder  of  yeterinary  schools — ^in  the  latter 
half  of  the  last  century,  we  appear  to  haye  no  eyidence  that  such  an  opezatiaii 
was  eyer  proposed  for  animals.  And  eyen  Bourgelat  only  suggests  it  in  cam 
in  which  the  dam  is  attacked  by  a  dangerous  disease  when  the  period  of  ges- 
tation has  nearly  or  quite  expired,  and  its  life  may  be  beneficially  saenficed 
n  ^Bkyour  of  its  progeny,  which  is  to  be  quickly  remoyed  from  the  uteras. 
(TraU6  de  la  Conformation  Exterkure  du  Cheval,  1768).  In  1781,  Bragnone 
{TraUato  deUa  Bazzi  di  CavaUi,  p.  406)  intimates  that  this  operation  may  be 
performed  on  Mares  and  other  animals  which  could  not  bring  forth ;  but, 
like  Bourgelat,  he  does  not  state  whether  he  eyer  practised  it 

It  was  not  apparently  until  1813,  that  Morange,  and  in  1816  Gohier  {Mem. 
sur  la  Chirurgie  d  la  Med*  VUMnairt^  yoL  iu  p.  40),  attempted  it  on  the 
liying  animal,  though  unsuccessfully.  Morange  operated  on  a  Cow,  and  it 
was  to  all  appearance  in  a  fair  way  to  recoyery,  when  it  succumbed  to  an  at- 
tack of  indigestion  caused  by  improper  feeding.  About  the  same  period, 
Bohlwes  (Das  Game  der  Thierheilkunds^  1822,  p.  143)  operated  on  a  Mare. 

Since  Uiat  time  gastro-hysterotomy  has  been  practised  comparatiyely  often, 
both  in  this  country  and  on  the  Continent ;  and  there  can  scarcely  be  adoabt 
that  it  was  mainly  indebted  to  its  general  introduction,  as  an  obstetric  open- 
tion,  to  the  fstct  that  the  abdomen  of  animals  could  be  opened  with  imponitj 
in  such  operations  as  oyariotomy  (spaying)  in  swine  and  other  creatures ;  u 
well  as  from  the  experience  that,  in  abdominal  hernia  in  the  pregnant  animal, 
the  foetus  had  been  often  extracted  in  this  way,  and  the  mother  did  not  fla^ 

comb. 

(jastro-hysterotomy  has  been  practised  both  on  the  large  and  small  domes- 
ticated animals,  but  perhaps  with  most  success  on  the  latter.  In  48  cases  of 
this  operation,  Franck  finds  that  25 — or  52  per  cent. — ^had  a  fatal  teimin*- 
tion.  Saint-Cyr,  from  a  smaller  number,  makes  the  mortality  71  per  cant 
Franck  can  only  note  three  instances  in  the  Mare,  and  they  were  all 
fatal,  though  the  foals  were  sayel  For  the  Cow  he  has  17  instances;  6  of 
these  recoyered  (one  of  them,  howeyer,  was  Morange's,  which  died  from  oyer- 
feeding  fifteen  days  after  the  operation,  and  another  was  Sacchero's,  which  was 
sent  to  the  butcher  in  six  days).  This  giyes  35  per  cent,  sayed,  and  65  per 
cent,  lost  In  three  Sheep  there  were  no  recoyeries,  and  in  two  Goats,  onlj 
one.  With  the  Pig  the  operation  appears  to  haye  been  wonderfully  soe- 
cessfuL    In  8  instances  all  recoyered :  a  result  Franck  is  inclined  to  attzi- 
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1>ate  to  the  different  arrangement — or  rather  attachment — of  the  placenta, 
which  renders  this  animal  less  liable  to  septic  infection  through  iigoiy  to  the 
nteras.  With  the  Bitch,  the  mortality  is  about  the  same  as  in  the  bovine 
species ;  in  15  cases,  6—40  per  cent — ^lived.  Franck  thinks  this  per  centage 
might  be  much  increased  if  the  operation  was  performed  on  the  right  side,  and 
antiseptic  treatment  adopted,  or,  if  necesiBary,  even  extirpation  of  the  uterus; 
«»  putrid  infection  readily  occurs  in  the  Dog. 

With  regard  to  saving  the  young,  the  operation  is  not  very  £eivourable.  In 
nearly  aU  the  instances  in  which  the  parent  recovered,  the  progeny  has  been 
dead,  or  died ;  and  in  only  4  of  Franck's  list  of  caaes  were  the  parents,  and 
one  or  more  of  the  young  creatures,  preserved  alive.  Three  of  these  cases 
were  Bitches,  and  the  other  was  a  Sow. 

With  the  Cow,  the  Calf  is  often  saved,  while  the  parent  dies.  Of  7  in- 
stances, the  calves  were  extracted  alive  in  6. 

With  the  Mare,  the  operation  must  be  resorted  to  early  in  order  to  save  the 
foal,  as,  for  the  reasons  already  given,  it  perishes  quickly. 

It  is  only  on  a  knowledge  of  the  length  of  time  the  foetus  may  live  during 
parturition,  or  after  the  death  of  the  parent,  that  the  operation  can  be  under- 
taken with  any  prospect  of  success — so  far  as  obtaining  it  alive  is  concerned ; 
and  this  is  an  important  consideration  with  regard  to  the  bovine  species. 
Xehrers,  in  his  observations  on  the  Bitch,  found  that  three  minutes  after 
death  the  foetus  began  to  show  symptoms  of  asphyxia,  and  in  thirty-six  minutes 
it  was  dead.  In  pregnant  Cows  and  Sheep  which  were  slaughtered,  the  foetus 
moved  about  in  a  very  lively  manner  for  eight  to  ten  minutes,  but  death  en- 
sued soon  after. 

Sauer  observed  an  unusual  instance  of  foetal  vitality  in  a  Bitch  which  could 
not  be  delivered,  and  was  poisoned  by  cyanide  of  potassium.  Eight  minutes 
after  death  the  foetuses  were  observed  to  move  in  the  abdomen,  and  this  and 
the  uterus  being  opened,  they  were  extracted  alive. 

After  fifteen  minutes,  Franck  has  found  in  slaughtered  Sheep  that  the  foetus 
was  usually  asphyxiated ;  and  he  concludes  that  during  the  first  eight  minutes 
after  the  death  of  the  parent^  the  foetus  can  be  extracted  alive  (if  alive  before 
the  parent  died; ;  even  towards  fifteen  minutes  there  is  a  chance  of  preserving 
it,  but  by  that  time  it  is  usually  dead.  When  extracted  late,  and  in  the  first 
stage  of  asphyxia,  though  it  may  rally  for  a  short  time,  yet  it  usually  suc- 
cumbs to  inflammation  of  the  lungs — ^through  the  amniotic  fluid  having  pene- 
trated into  the  air-passages  during  the  convulsive  gasps  the  young  creature 
makes. 

There  can  be  no  doubt  that  much  of  the  great  mortality  which  follows  the 
operation,  is  due  to  the  circumstances  amid  which  it  is  undertaken.  It  is,  as 
a  rale,  never  resorted  to  until  every  other  means  to  deliver  the  animal  has 
£Bdled,  and  the  creature,  worn  out  by  suflering,  is  already  almost  dead.  In 
addition  to  this,  the  foetus  itself — subjected  to  long-continued  and  severe  mar 
nipulation — ^is  either  dying  or  dead ;  indeed,  it  may  have  perished  days  before, 
and,  becoming  putrid,  has  already  infected  the  parent. 

Death  is  usually  due,  when  not  immediate,  to  putrid  infection — ^to  perito- 
nitis or  metro-peritonitis.  This  is  more  particularly  the  case  with  the  Bitch, 
in  which,  when  the  operation  is  performed  early,  and  the  young  are  extracted 
alive,  recovery  generally  takes  place ;  though  Franck  remarks,  that  wherever 
the  green  colouring  matter  of  the  placenta  imparts  a  similar  tint  to  the  tex- 
tures it  comes  in  contact  with,  very  often  septic  inflammation  begins  there. 
The  same  authority  points  out  that  there  is  no  great  reason  otherwise  why 
death  should  be  a  frequent  result  of  the  operation,  when  we  consider  the  hun- 

35 
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diedfl  of  similar  opentions  perfoimed  in  the  stady  of  embryologjy  by  Biaehdr 
and  otheiB^  on  etches,  Gumearpigs,  and  Babbits,  the  majinity  of  which  did 
not  haye  a  &tal  tennination.  He  also  alludes  to  the  snccess  of  Natoie'ft 
Caasatean  section^  when  we  have  mammification  and  maceration  of  thefoBtaSi 
conseqaent  on  occlusion  of  the  os  uteri,  and  the  remains  of  the  ereatoie  find 
their  way  out  by  another  channel  without  much  disturbance  to  the  mother. 

The  most  dangerous  cases  for  operation  are  those  in  which  the  foBias  i» 
dead,  and  more  or  less  decomposed. 

Iniicaiions. 

The  operation  should  only  be  resorted  to  in  those  cases  in  which  ddivBiy 
by  the  natural  passages — ^the  foetus  being  alive — ^is  altogether  imposmble,  or 
so  difficult  and  dangerous  that  the  mother  incurs  nearly  as  much  risk  as  firom 
gastro-hysterotomy  itself,  while  the  young  creature  must  be  sacrificed;  or 
when  the  owner  prefers  having  the  latter  alive,  instead  of  incurring  the  lisk 
of  losing  both — the  progeny  being  the  most  valuable.  The  operation  is  theie- 
fore  likely  to  be  demanded  in  those  deformities  of  the  pelvis  produced  bj 
fractures,  exostoses,  etc.,  which  considerably  diminish  its  canal,  intra-pdlTk 
tumours,  hernia  of  the  uterus,  extrsrutorine  foetation,  certain  cases  of  uteiine 
torsion  irreducible  by  the  methods  we  have  described.  Atresia  of  the  oe 
should  be  more  advantageously  overcome  by  vaginal  hysterotomy,  unkas  the 
owner  is  desirous  of  saving  the  foetus  and  sacrificing  the  mother. 

The  operation  is  also  indicated  when  an  animal,  near  the  termination  of 
pregnancy,  is  so  seriously  ill  or  izyured  that  it  cannot  live  until  birth  takei 
place.  It  may  then  be  most  judicious,  if  the  progeny  is  valuable,  to  kill  the 
parent  and  extract  the  foetus  at  once.  K  the  parent  has  just  died,  or  is  dyiog, 
the  operation  may  also  be  practised. 

In  considering  the  adoption  of  the  Csesarean  section,  the  species  of  animal 
will,  of  course,  weigh  a  good  deal  Those  which  can  be  utilised  as  food, 
there  need  be  no  hesitation  in  operating  upon,  and  sacrificing  immediatelj 
afterwards ;  the  value  of  the  carcase  and  the  living  calf  or  lamb,  diminishing 
very  considerably  the  loss  which  would  otherwise  be  sustained,  "^th  the 
Maie,  as  we  have  said,  the  foal  may  be  very  much  more  valuable  than  the 
parent. 

With  the  Biteh  and  Sow,  there  is  much  more  prospect  of  a  favooiaUe 
result  of  the  operation ;  and,  as  difficult  parturition  in  them  is  often  so  serioos, 
it  is  advisable  to  operate  in  good  time.  Indeed,  in  all  cases  when  the  open* 
tion  is  once  decided  upon,  no  time  should  be  lost  in  practlaing  it,  if  we  desin 
to  preserve  the  progeny,  and  give  the  parent  a  chance. 

We  have  seen  that  the  foal  soon  perishes  when  it  cannot  be  bom,  and 
though  the  foetus  of  other  animals  reteins  ite  vitality  longer,  yet  there  is  also 
a  limit  here.  Besides,  it  must  be  remembered  that  the  strength  of  the  paient 
is  an  important  &ctor  in  the  case,  and  the  longer  the  delay,  so  the  less  chance 
is  there  of  a  successful  result. 

It  is,  therefore,  most  important  that  the  obetetrist  loses  no  time  in  making 
his  diagnosis,  and  coming  to  a  conclusion  as  to  the  course  he  must  pufsoe. 
Embryotomy  will,  of  course,  present  itself  to  his  mind  before  gastro-hyster- 
otomy, which  is,  after  all,  only  to  be  an  ultimate  means  of  saving  either 
mother  or  progeny,  or  both,  in  very  exceptional  cases.  It  need  acaroely  he 
pointed  out  that  in  irreducible  uterine  liemia,  there  need  be  no  delay  in 
deciding,  and  that  this  condition  gives  good  hope  of  suooese — eqwdally  in 
the  smaller  animals. 
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OperaiioTL, 

Lookiiig  at  the  CflBsarean  Section  from  a  porel j  soigical  point  of  view, 
these  can  be  no  doubt  that,  so  fiEur  as  the  laiger  domesticated  animals  aie  con- 
cerned, it  is  one  of  the  longest,  most  fatigoing,  and  most  difficulty  in  yeterinaiy 
snigeiry. 

Ijim  is  also  the  great  extent  of  the  wound,  as  well  as  the  opening  of 
the  peritoneum,  hsdmorrhage,  and  escape  of  blood  or  liquor  amnii  into  the 
peritoneal  cavity,  to  be  considered.  Besides,  the  animal  is,  as  a  rule,  in  a 
state  of  extreme  prostration,  and  the  results  of  mischieyous  interference  may 
be  already  apparent  before  the  operation  is  commenced,  or  even  before  the 
veterinary  surgeon  is  called  in. 

The  after  treatment  of  the  mother,  too,  often  requires  much  attention,  and 
is  eiqwnsiTe ;  and  recovery  requires  a  considerable  period,  as  convalescence  is 
only  too  often  protracted. 

Whaty  however,  makes  the  operation  so  formidable,  if  the  mother  is  to  be 
saved,  is  the  quadrupedal  position  of  animals ;  for,  after  section  of  the  abdo- 
minal parietes,  the  mass  of  intestines  presses  heavily  on  the  part  which 
has  to  be  incised ;  so  that  it  needs  much  careful  management  and  supervision 
to  effect  cicatrisation,  and  to  procure  such  a  solid  adhesion  of  the  margins  of 
the  wound  that  hernia  may  not  result. 

If  the  mother  ia  alive,  the  operation  vi  a  painful  one,  and  one  of  long  dura- 
tion in  some  casesy  and  the  pain  inflicted  causes  the  animal  to  struggle;  this 
inconveniences  the  operator  more  or  less,  and — ^not  to  speak  of  the  humane 
feelings  which  should  ever  be  predominant  on  such  occasions — induces  him 
to  avail  himself  of  the  advantages  of  ansosthesia,  if  they  can  be  obtained. 
Perhaps  no  agent  is  so  useful  in  this  respect  as  the  hydrate  of  chloral,  though 
chloroform  or  aether  may  be  administered  in  the  usual  way — ^by  inhalation — 
and  produce  their  effect.  The  objection  to  the  two  latter  substances,  however, 
is  very  great,  so  fiEff  as  cattle  are  concerned ;  as  they  taint  the  flesh,  should  it 
be  necessary  to  kill  the  animals,  and  utilise  their  flesh  as  food ;  whereas  the 
chloral  hyorate  has  not  this  objectionable  action.  The  latter  is  perhaps  beat 
administered  in  enema;  for  horses  and  cattle,  the  dose  may  be  from  fourteen 
to  twenty-two  drams ;  about  two  or  three  drams  for  dogs  (depending  on  the 
size),  and  three  to  six  drams  for  pigs.  It  is  best  given  in  mucilage  or  bland 
symp  of  any  kind.  In  a  quarter  of  an  hour  or  so  the  animal  is  in  a  state  of 
narcosis,  and  the  operation  may  be  commenced.  Unfortunately,  the  drug 
only  too  frequently  causes  the  death  of  the  fcetus — a  matter  of  some  importance 
when  this  is  of  more  value  than  the  parent ;  but  not  to  be  considered  when 
the  life  of  the  latter  Is  to  be  preserved. 

When  the  parent  is  doomed  to  be  killed — ^as  in  the  case  of  a  worthless 
Mara^  or  one  suffering  from  an  incurable  disease  or  accident ;  and  the  young 
animal  is  to  be  rescued,  the  best  course  to  follow  is  to  pierce  the  medulla 
oblongata,  and  operate  at  once,  as  YoUmar  has  done  with  success.  By  this 
means  insensibility  has  been  produced,  and  the  young  creature  extracted 
alive.  Gtinther  recommends  dividing  the  posterior  aorta  after  removal  of 
the  fcstuSy  as  it  is  close  to  hand  in  the  abdominal  cavity,  and  death  quickly 


For  the  operation  but  few  instruments  are  needed.  They  consist  chiefly 
of  a  scalpel,  probe-pointed  bistoury,  scissors,  forceps,  muscle-hooks,  and 
some  common  suture  needles,  pins,  and  sutures — silk  or  catgut  For  the 
laiger  animals  a  strong  suture  needle,  suture  wire,  and  waxed  carbolised  thread 
or  twine^  teased  oakom,  tow,  small  pieces  of  wood  or  whalebone  for  the  8u« 
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tares,  and  lai^ge  pieces  of  linen  aie  required  in  addition,  as  ^rell  as  a  hoAj- 
bandaf]^  made  by  folding  a  linen  or  cotton  sheet  If  the  parent  ts  not  to  be 
preserved,  or  is  already  dead  or  dying,  of  course  no  such  preparations  need  be 
made ;  as  a  scalpel  and  probe-pointed  bistoury,  or  even  an  ordinary  poekdt- 
knife,  on  an  emergency,  and  used  with  care,  will  suffice. 

The  operation  might,  and  should  if  possible,  be  performed  under  the  ca^ 
bolic-acid  spray ;  with  the  smaller  ftniniAlft  at  leasts  this  antiseptic  treatment 
can  be  adopted. 

The  incision  in  the  abdomen  may  be  made  in  either  of  two  re^ons— 
at  the  linea  alba,  or  the  right  flank.  K  it  is  desired  to  preserve  the  parent, 
the  flank  operation  is  certainly  to  be  preferred,  with  the  larger  animals  and 
the  Sow,  as  no  sutures  can  resist  the  weight  of  the  intestines  when  the  indaion 
is  at  the  inferior  part  of  the  abdomen.  Even  with  the  Bitch  the  flank  open- 
tion  should  be  adopted  for  the  same  reason,  and  also  because  wounding  the 
mammas  ia  avoided — an  important  consideration  in  more  respects  than  one. 
It  is  true  that  Bourgelat,  describing  how  gastro-hysterotomy  ought  to  be  per- 
formed in  the  Mare  in  order  to  obtain  the  living  foetus,  says  that  the  anuDal 
should  be  carefully  thrown,  placed  on  its  back,  and  there  secured.  '^  Thai  a 
crucial  incision  is  to  be  made  at  the  middle  of  the  lower  part  of  the  abdomeo, 
and  it  should  be  about  a  foot-and-a-half  in  length — terminating  at  the  pabis. 
If  the  large  intestine,  forced  outwards  by  the  struggles  of  the  animal,  appeals, 
it  should  be  carried  to  one  side,  when  Uie  uterus  will  soon  be  seen ;  then  an 
opening,  corresponding  to  the  other,  must  be  made  with  the  greatest  ciicom- 
spection,  so  as  not  to  wound  the  foal ;  the  membranes  are  to  be  opened,  the 
^waters'  they  contain  escape,  and  the  young  creature  is  to  be  immediately 
removed.  The  success  of  the  enterprise  depends  upon  the  attention  paid  in 
order  to  prevent  the  death  of  the  Mare ;  the  more  time  lost,  so  the  mora  b 
the  foetus  weakened ;  the  less  time  is  there  to  spare  if  the  Maie  is  dead,  lor 
then  it  is  certain  that  the  foal  will  not  live  longer  than  a  few  momoitBL' 
The  umbilical  cord  was  to  be  ligatured  at  four  or  five  inches  from  the  body 
of  the  foal ;  "  after  which  it  is  only  a  question  of  providing  means  for  rear- 
ing the  young  animal,  until  it  can  attend  to  itsel£" 

But  Kainard  points  out  that  nothing  is  said  as  to  closing  and  bandaging 
the  incision,  or  the  after-treatment  of  the  Mare — ^thus  indicating  that  pie- 
serving  the  foal  only  was  in  view. 

With  the  Mare  or  Ck>w,  the  operation  is  sometimes  attempted  in  the  stand- 
ing attitude ;  but  it  is  obvious  that  there  must  be  gieat  inoonvenience  and 
danger  in  this.  It  is  much  better,  therefore,  to  place  the  Mare,  Cow, 
Sheep,  or  Goat,  on  the  left  side — ^right  side  uppeimost ;  either  side  sofSfies 
for  the  Bitch  or  Sow. 

If  the  animal  is  narcotised  and  insensible,  then  it  is  not  necessary  to  secoie 
the  limbs ;  but  if  it  is  only  partially,  or  not  at  all  unconscious,  then  means 
of  contention  must  be  adopted,  for  the  safety  of  the  animal  as  well  as  the 
operator.  The  right  hind  leg  should  be  firmly  fixed  backwards,  ao  as  fnllj 
to  expose  the  region  to  be  operated  upon ;  the  other  three  limbs  are  secured 
together  in  the  ordinary  manner.  A  small  animal  can  be  held  by  one  or  two 
assistants. 

The  incision,  as  has  been  said,  is  made  in  the  right  flank,  rather  below  and 
in  front  of  the  anterior  spinous  process  of  the  ilium,  so  as  to  avoid  wounding 
the  circumflex  artery — an  accident  which  might  embarrass  the  operator;  i 
this  or  any  other  artery  ia  wounded,  it  must  be  tied  immediately.  K  then 
is  no  great  hurry,  and  the  hair  is  long,  this  had  better  be  clipped  ofil  The 
incision  should  pass  downwards  and  forwards,  in  the  direction  o£  the  fihrea 
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of  the  small  obliqae  muscle  of  the  abdomen  (no  muscle  should  be  cut  across) ; 
it  should  extend  through  the  skin  to  the  muscles,  and  even  if  it  passes  into 
these,  there  is  no  danger  to  be  apprehended. 

The  length  of  the  wound  will,  of  course,  depend  upon  the  size  of  the 
animal :  for  the  Mare  or  Cow,  it  may  be  from  twelve  to  fourteen  inches. 
The  layers  of  muscles  are  to  be  gently  cut  through  until  the  peritoneum  is 
leached,  and  into  it  a  small  opening  is  to  be  made,  but  in  doing  this  the 
greatest  care  is  to  be  exercised,  so  as  not  to  wound  the  viscera.  The  two 
first  fingers  of  the  left  hand  are  passed  through  this  opening,  the  back  of  the 
hand  downwards ;  the  blade  of  the  probe-pointed  bistoury  is  placed  between 
these  fingers,  and  carried  along-— cutting  through  the  peritoneum  and  muscles 
until  the  opening  is  of  the  same  length  as  that  in  the  skin.  An  intelligent 
assistant  should  be  at  hand  to  prevent  the  escape  of  the  intestines  through 
this  large  aperture. 

The  arm  of  the  operator  is  now  pushed  into  the  abdominal  cavity  in 
search  of  the  uterus,  which,  when  found,  is  brought  opposite  the  incision, 
should  it  not  be  there  at  first.  Two  assistants  compress  the  sides  of  the 
wound,  so  as  to  maintain  them  closely  against  the  uterus ;  this,  the  operator 
cuts  through  slowly,  layer  after  layer,  using  all  diligence  so  as  to  escape 
wounding  the  foetal  membranes. 

Two  fingers  are  insinuated  between  the  walls  of  the  organ  and  these  mem- 
branes, and  the  bistoury  is  again  employed  to  dilate  the  opening,  as  in  the 
peritoneal  incision,  so  as  to  give  it  nearly  the  same  direction  and  extent  of 
that  in  the  abdominal  wall.  Should  the  membmnes  be  still  intact,  they  are 
to  be  torn,  and  the  "  waters  "  allowed  to  flow— but  only  (mtside  the  abdomen, 
if  possible.  The  operator  now,  plunging  his  arm  at  once  into  the  cavity  of 
the  uterus,  seizes  the  first  parts  of  the  fcctus  that  come  to  hand — fore-legs, 
head,  or  hind-quarters,  if  possible — and  removes  it  quickly ;  the  umbilical 
cord  is  torn  or  tied,  and  the  young  creature  given  to  those  who  will  dry  and 
rub  it,  wrap  it  in  a  warm  blanket,  and  otherwise  attend  to  it. 

The  obstetnst  immediately,  if  the  parent  is  to  be  preserved,  removes  the 
foetal  membranes — an  easy  task  comparatively  in  the  Mare,  much  more  te- 
dious and  difficult  in  the  Cow,  as  all  the  adhering  cotyledons  must  be  separated 
one  by  one.  Then,  by  means  of  a  sponge,  sdl  the  fluid  remaining  in  the 
organ  is  to  be  cleared  out,  as  well  as  any  that  may  have  escaped  into  the 
abdomen.  It  might  be  well  to  damp  the  interior  of  the  uterus  with  a  very 
weak  solution  of  carbolic  acid.  This  accomplished,  the  great  wound  is  to  be 
closed. 

Kothing  is  done  to  the  uterus,  as  a  rule ;  the  organ  soon  diminishes  very 
considerably  in  volume,  and  it  would  appear  that  the  wound  in  it  is  not  long 
in  cicatrising.  The  borders  of  the  wound  in  the  abdomen,  however,  must 
be  speedily  and  solidly  united.  The  best  means  of  union  is  undoubtedly  the 
qmlled  suture,  which  is  to  be  applied  according  to  the  ordinary  rules  of 
surgery ;  care  must  be  taken  to  miake  the  sutures  enter  at  a  good  distance 
from  the  border  of  the  wound,  and  to  include  the  muscles  as  well  as  the 
skin.  If  the  cord  fixing  the  outstretched  hind  limb  is  slackened  a  little,  it 
will  fiicilitate  closing  the  wound.  A  small  comer  should  be  left  open  at  the 
lower  end  of  the  wound,  to  allow  the  products  of  inflammation  and  suppura- 
tion to  escape.  External  to  the  wound,  either  a  layer  of  fine  tow  or  hnt, 
slightly  caiboHsed,  or  oakum,  may  be  placed.  Over  this,  long  narrow  strips  of 
canvas  covered  with  melted  glue,  may  be  fixed,  to  support  the  sutures  and 
retain  the  dressing ;  then  on  these  another  thin  layer  of  carbolised  tow  or 
oakum,  and  lastly,  the  wide  body-bandage  around  the  abdomen  and  loins  of 
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the  cieatnie.  Though  it  is  somewhat  difficult  to  aj^ly,  yet  ib  u  eaBsntial 
that  this  handage  or  compress  be  put  on  before  the  animal  is  allowed  to  nsa. 
Afterwards,  the  bandage  may  be  adjusted  and  tightened  if  neoessny. 

When  the  incision  is  made  at  the  linea  alba  the  procedure  is  somewbat 
similar ;  but,  as  we  do  not  recommend  it  for  the  reasons  aboye  stated,  ira 
need  not  allude  to  it  further. 

ThQ  after-treatment  of  the  wound  is  that  followed  for  all  such  senonstna- 
matisms.  Cold  water,  or  ice,  or  very  dilute  carbolic  add,  may  be  applied  to 
the  wound,  if  necessary;  but  very  often  this  requires  only  ordinaiy  smi^al 
management.  Ths  patient  mud  mt  he  aUcwed  to  lie  down 

The  diet  should  be  light  and  sloppy  for  a  short  time,  unlees  the  animil  is 
very  feeble,  when  nouri^ng  food  must  be  given. 

With  the  smaller  animals  the  treatment  will  be  the  same.  For  eidait^ 
the  abdominal  and  peritoneal  incisions,  small  sharp  scissors  will  be  fomid 
very  usefid  and  safe,  the  blade  with  the  blunt  point  being  introduced. 

The  bad  results  to  be  apprehended  from  the  operation  are  septic  mefasiB, 
or  peritonitis,  or  both ;  abscess  at  the  seat  of  the  incision^  or  adhfflifln  of 
the  abdominal  organs  to  this  part 

As  the  subject  is  particularly  interesting  and  important,  we  shall  endei> 
vour  to  give  the  first  complete  list  of  cases  of  gastro-hysterotomy  wluch  hn 
yet  been  published. 

1.  Yonatt  {CattU^  1834)  states  that  he  had  twice  attempted  the  openlaoB,  M  ia 
neither  instance  did  he  save  either  the  Cow  or  Calf. 

2.  Beny  ( Veterinarian^  yol.  zii.  p.  709)  records  a  case  of  eztra-ntenne  fcetatifia,  in 
which  the  operation  was  perfonnea  by  a  medical  man,  but  the  Heifer  died. 

3.  £]lis  (ibid,  he,  dL):  Operation  on  a  Sow  which  could  not  farrow  becaass of  tk 
immense  size  of  the  foetuses,  which  were  in  a  state  of  deoomposttioii.  The  openlifla 
had  been  delayed  too  long,  however,  and  the  animal  died.  EUia  mentions  thit  be 
had  twice  sncoessfnlly  perfonned  the  Caesarean  Section  on  the  Bitch. 

4.  5.  Carlisle  (Ibid,,  voL  xiii.  p  121)  operated  on  a  Sow  (flank}  which  had  been m 
labonr  for  six  days,  and  had  gone  ten  days  beyond  the  ordinaiy  period  of  pregBsney* 
The  fcetuses,  seven  in  nnmb^,  were  dead,  bnt  the  Sow  recovered.  He  states  that» 
sixteen  years  previously  (he  writes  in  1839),  a  farrier  residhig  near  CarUsk  had  pv- 
fonned  the  operation  on  a  Mare,  and  with  saccess.  "The  poor  animal  was  auy 
mutilated." 

6,  7,  8,  9,  10,  11,  12,  13,  14.  Hayes,  in  1824  (TML  lac  dL,  p.  267),  had  a  kindof 
experimental  operation  upon  a  Bitch,  removing  six  puppies  idive^  bat  one  disd  <n 
the  following  day.    The  remainder,  with  the  Bitch,  did  wdL  . 

In  1825,  he  tried  to  remove  a  Calf  by  embryotomy  (head  very  large*  and  deviated 
towards  the  flank),  but  could  not  succeed  ;  gaistro-hvsterotomy  was  resorted  to,  asd 
the  Cow  was  doing  well  until  the  twelfth  day,  when  it  suddenly  died.  The  diaphngn 
was  found  to  be  ruptured  and  gangrenous. 

A  third  case  occnired  in  a  very  old  Cow,  that  had  exceeded  the  usual  period  of 
gestation  about  seventeen  days.  The  foetus  could  not  be  extracted  by  emfaryotaniy ; 
the  pelvis  being  too  smalL  After  the  Cesarean  section,  no  untoward  symptona  ap- 
peared, and  the  animal  was  quite  recovered  in  nine  weeks. 

The  same  practitioner  states  :  "  Since  that  time  I  have  operated  sneceHfolfycn^ 
Cows  and  one  Sow.  Three  other  Cows  on  which  I  operated  died,  in  threes  six,  aad 
eight  days  afterwards ;  two  of  these  were  affected  with  severe  peritonitia. 

15.  Carlisle  (Ibid.  toe.  eif.,  p.  407)  performed  the  flank  operation  for  torakm  of  w 
uterus.    The  Cow  died  from  strangulation  of  the  intestines. 

16.  Bowles  {Prae.  (f  the  Veterinary  Medical  Asaodation,  1839-^10)  deeeiibes  »  eaie 
in  which  the  parent  was  killed,  and  tne  foetus  extracted  by  tiie  Geesavean  Seetion. 

17.  Younghusband  (Ibid.)  records  the  case  of  a  Cow  which  had  been  in  laboor  for 
some  time,  and  the  os  uteri  of  which  was  completely  oodnded.  Xha  animsl  wm 
extremely  exhausted,  and  the  foetus  seemed  to  be  dead.  As  the  case  ap|«ared  to 
be  a  hopeless  one,  it  was  resolved  to  spare  the  Cow  further  pain  by  IdQing  it  Ikii 
was  done  by  blowing  into  the  jugular  vein,  and  at  the  moment  the  animal  tepirtd,  tke 
foetus  was  seen  to  move  strongly.    The  abdomen  was  at  onoe  opened  by  mloBg^jak, 
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the  ntema  incised^  and  a  Uvinff  Calf  extracted.  This  being  well  attended  to,  in  two 
•days  it  ynm  able  to  drink  milk  without  assutance,  and  was  afterwarda  reared  anc- 
^oenfollY. 

18.  Morgan  ( Veterwariaai^  toI.  xxix.,  p.  698)  attended  a  Sow  which  conld  not  far- 
row all  her  piga— only  two  having  been  bom.  One  was  extracted  per  vaginam  by  the 
crotchet,  but  as  the  animal  was  sinking,  it  was  decided  to  resort  to  gastro-nysterotomy. 
T^  operation  was  performed  in  the  ri^t  flank  ;  only  one  fcetns  remained,  and  tms 
was  taken  away.  The  Sow  recovered  m  a  short  time.  The  incision  in  the  utems 
was  satored.  When  the  animal  was  fatted  and  killed,  two  months  afterwards,  it 
was  found  that  adhesion  had  taken  place  between  the  organ  and  contigaoos  intestine, 
and  tiiiat  an  abscess  had  formed,  from  which  a  sinus  could  be  traced  into  the  intes- 
tinal canaL    The  nght  ovary  was  destroyed. 

19.  Brooks  and  Whitwortn  {Ihid.,  voL  xxxix.,  p.  33)  relate  the  history  of  a  Bitch, 
whidi,  while  preenant,  had  its  pelvis  injured  by  being  run  over  by  a  carriage.  When 
parturition  had  been  going  on  fruitlessly  for  some  time,  an  examination  was  made, 
and  it  was  discovered  that,  owinff  to  the  fracturo  of  the  pelvis,  just  above  the  sym- 
physis pubis,  the  dimensions  of  uie  canal  were  greatiy  reauced  and  altered  in  form, 
so  that  the  finger  could  scarcely  be  passed.  CUoroform  was  administered,  the  hair 
removed  from  the  skin  in  the  right  iliac  region,  where  the  incision  was  made. 
Two  puppies  were  removed,  the  wound  in  the  uterus  closed  by  silver  wire  suture,  la 
three  weeks  the  Bitch  was  well.     The  puppies,  put  to  another  bitch,  also  lived. 

20.  Saochero  (Oiomale  di  Mid.  Veierinaria,  1858)  alludes  to  the  case  of  a  four-years 
old  Cow,  which  had  been  in  labour  for  three  days,  and  every  attempt  to  remove  the 
-Ctlff  per  vaginam^  had  failed.  The  oe  uteri  could  not  be  dilated.  So  it  was  proposed 
to  extract  the  foetus  by  the  Ctesarean  section.  The  animal  was  cast  and  properly 
secured ;  an  incision  was  made  in  the  left  flank,  when  all  the  intestines  suddenly 
rushed  from  tiie  wound ;  these  were  received  on  a  sheets  which  was  kept  moist  with 
lemd  water. 

The  uterus  was  then  exposed,  cut  into,  and  a  dead  Calf  pulled  out  by  the  taiL  The 
operation  occupied  less  than  twenty  minutes.  The  parts  were  well  cleansed  by  an 
afliision  of  warm  water,  intestines  returned,  incisions  closed  by  the  twisted  suture, 
and  covered  with  fine  tow  steeped  in  warm  wine.  A  net  was  fixed  round  the  body 
to  support  the  sutures.  After  the  operation  was  completed,  the  Cow  got  up  and  fed. 
Hie  case  terminated  favourably,  and  the  animal  was  subsequently  fatten^  for  the 
butcher. 

21.  Braga  {Archivio  di  Medie,  Veterinarian  June,  1876)  was  called  in  haste  to  attend 
a  Cow — a  Pnmipara — ^which  had  been  some  time  in  labour,  the  '*  water  bag"  having 
ruptured,  and  the  fore-limbs  of  the  foetus  were  presenting ;  but  nothing  more  was 
advanced.  Braga  found  the  animal  in  tolerably  satisfactory  condition,  but  the  vulva 
was  twice  its  normal  size,  and  was  partiy  emphysematous.  The  mucous  membrane  of 
the  va^ypnal  vestibulum  was  of  a  deep  red  colour,  with  small  black  points,  showing 
advancmg  gangrene.  The  fore-limbs  protruded  from  the  opening,  ana  in  such  a  man- 
ner that  their  posterior  surface  was  superiw.  An  exploration  ofthe  vagina  discoverd 
the  mucous  membrane  of  this  part,  as  well  as  of  the  cervix  uteri,  to  be  greatiy  swollen 
and  extremely  hot ;  while  it  was  also  ascertained  that  the  foetus  was  in  the  dorsal  position 
— ^tibe  sternum  towards  the  maternal  sacrum,  and  the  withers  on  the  symphysis  pubis, 
witii  the  head  and  neck  deviated  towards  the  back.  Every  attempt  to  adjust  the 
position,  or  effect  delivery,  failed — notwithstanding  the  use  of  the^cords,  crotchets, 
amputation  of  the  head,  etc. 

iOtbongh  it  was  now  late,  gastro-hysterotomy  was  i>ropoBed  to  the  owner,  and  the 
operation  was  allowed.  The  C^w  was  laid  on  its  right  side,  and  the  incision  was  made 
jit  the  Imea  alba.  When  the  utems  was  opened,  the  bade  of  the  foetus  was  encoun- 
tered, and  not  being  able  to  remove  it  in  this  position,  nor  yet  change  it,  without 
greMy  enlai]^;ing  the  uterine  wound,  the  hind-limbs  were  disuticulated  at  the  stifle^ 
and  the  remams  of  the  creature  were  at  last  extracted.  The  incision  in  the  uterus 
was  not  closed,  but  left  to  itself ;  while  that  in  the  abdominal  parietes  was  united  by 
twisted  suture ;  a  wide  bandage  was  applied  round  the  body.  A  stimulant  infusion 
was  administered  to  the  Cow,  and  aromatic  injections  thrown  into  the  vagina.  The 
fever  ran  high,  thoueh  there  was  not  much  prostration ;  but  towurds  the  evening  the 
proprietor  beoune  abxmed,  and  fearing  to  lose  the  value  of  the  f^n?inftl,  he  sent  for 
the  butcher  and  had  it  killed  for  food, 

22.  Gohier  {Mimoires  de  Oohier,  vol.  ii^  40)  mentions  the  case  of  a  Ewe  which  had 
been  in  labour  for  about  twelve  hours.  The  fore-feet  of  tiie  lamb  protruded  three 
in<^e8  beyond  the  vulva,  and  the  head  was  bent  back  towajxls  the  witiiers.  The 
foetus  was  placed  in  a  favourable  position,  but  the  most  energetic  traction  only  sue- 
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oeeded  in  touing  aw&y  the  f ore-liiiilM.  The  Gnaarean  aeciion'^was  thmi  decided  npoor 
and  an  indsion,  about  five  inches  in  length,  was  made  below  the  right  flank ;  the 
intestines  were  lifted  out,  and  the  nteros  exposed  and  cat  into.  The  Icetns  was  nov 
extracted,  and  afterwards  the  placenta.  The  intestines  were  replaced ;  the  abdo- 
minal wound  closed  by  quilled  suture ;  a  compress  implied  around  the  body,  sad 
several  glasses  of  decoction  of  gentian  administered  to  the  Sheep.  Death  oocurred 
next  day,  and  it  was  then  discovered  that  the  Uium  was  the  seat  of  an  old  fractorB 
which  hflkd  become  united,  and  in  doing  so  had  produced  an  oblique  deformity  of  the 
pelvis.  The  head  of  the  lamb  had  b^n  arrested  and  bent  back  against  the  caQua, 
opposite  the  cotyloid  cavity. 

23.  Morange  (D'ArbovaL  DicUmiL  de  MScL  Chirurg.  eU,,  VMrmaire)  fniniahei 
the  case  of  a  Cow  which  had  ^ne  beyond  the  ordinary  period  of  gestation  by  thi^- 
seven  days.  The  oervix  uten  was  altered  in  texture,  and  the  os  nndilatable.  The 
Calf  was  dead,  and  consequently  gastro-hysterotomy  was  decided  upon.  When  ths 
abdominal  walls  were  cut  into,  an  enormous  quantity  of  reddish  serum  flowed  there- 
frovL  The  f cstus  was  removed,  as  well  as  the  plac^ta,  and  the  wounds  united  by 
suture.  After  the  next  day  the  appetite  had  returned  ;  but  in  fifteen  days  the  owner, 
thinking  the  animal  was  suffering  from  hun^,  inconsiderately  gave  it  a  large  quantity 
of  lucerne,  and  the  Cow  soon  died  from  indigestion. 

24.  Chariot  {Journal  Prai,  de  MH,  ViUnnaire,  1826,  p.  165)  mentiims  a  Gov 
which  was  extremely  weak  from  having  been  in  the  pangs  of  impotent  labour  for  three 
days.  There  was  a  vaginal  tumour,  apparently  fibrous,  which  had  been  mistakea 
for  the  "  water  bag,"  and  punctured ;  this  was  the  inverted  bladder !  The  neck  of 
the  uterus  was  indurated. 

The  animal  being  now  considered  lost,  the  Cesarean  section  was  practised  in  the 
hope  of  saving  the  Calf.  The  operation  was  successful ;  a  living  Calf,  which  wu 
afterwards  reured,  being  removed  from  the  uterus.     The  Cow  died. 

25.  Chretien  (Ibid,  loc,  ei^,  p.  221)  describes  a  similar  case ;  the  Cow  having  beei 
in  labour  for  three  dayi^  the  oervix  uteri  indurated,  and  the  genital  organs  neakly 
inflamed.  The  Cow  beui|;  deemed  lost^  it  was  determined  to  save  the  calf  by  the 
Caeaarean  section.  The  nght  flank  was  opened  about  two  inches  in  front  of  the  an- 
terior spinous  process  of  the  iliuui,  the  Cow  being  in  a  standing  attitude ;  the  incisioa 
was  about  seven  inches  in  length.  The  uterus  presented  at  the  wound,  and  waa 
incised  in  turn ;  the  foetus  was  removed  alive,  and  then  the  membranes.  A  poctioa 
of  intestine  escaped  from  the  wound;  this  was  returned,  and  the  uterine  WDUid 
closed  by  continuous  or  pointed  suture ;  the  blood  which  had  escaped  into  the  ab- 
domen was  carefully  removed,  and  a  double  suture  united  at  first  the  muscles,  then 
the  skin.  The  Cow  died  eight  hours  after  the  operation ;  the  calf  appears  to  hare 
lived. 

26.  The  same  author  (Ihid.)  alludes  to  another  Cow  which  was  in  labour  for  aix 
hours.  Some  time  previously  it  had  been  treated  for  a  fracture  of  the  iliiun,  whidi 
united ;  but  the  ammal  remained  lame,  and  the  callus  filled  one-third  of  uie  pelvic 
cavity.  The  two  fore-limbs  of  the  foetus  were  outside  the  vulva ;  the  head  was  reteined 
and  thrown  over  the  back.  It  was  brought  into  a  favourable  position,  and  energetic 
traction  applied,  but  the  obstruction  could  not  be  overcome.  The  Cawarean  sec- 
tion was  deemed  indispensable,  and  was  practised  as  in  the  previous  case,  except 
that  a  small  opening  was  left  at  the  lower  part  of  the  wound  for  the  eecute  of 
discharges.  The  Cow  recovered,  but  no  mention  is  made  as  to  whether  the  calf  sur- 
vived. 

27.  This  authority  (lUd,)  gives  another  instance  of  a  Cow  which  had  gone  twenty- 
seven  days  beyond  its  time  for  calving,  and  had  been  in  labour  for  twenty-four 
hours.  The  foetus  was  a  Celosomian  monstrosity,  which  could  not  be  extracted  |»r 
VKU  naituraks  ;  so  in  order  to  save  time,  and  &tigue  to  mother  and  operator,  gas^ 
hysterotomy  waa  performed,  and  practised  tiie  same  as  above.  The  extraction  of  the 
monstrosity  was  difficult  and  it  had  to  be  divided — ^the  anterior  half  b^ng  fxsX 
removed,  then  the  posterior.  The  Cow  was  killed  next  day,  as  fears  were  entertained 
for  the  result  of  the  operation. 

28.  Pradal  {Rtat^  de  Mid.  ViUrmaire,  1833»  p.  195)  attended  a  Cow  which  had 
been  making  fruitless  efforts  to  calve  for  forty-ei^t  hours.  When  the  animal  vss 
lying,  on  separating  the  labia  of  the  vulva  the  posterior  segment  of  the  uterus  oonld  be 
seen  well  aavanced  in  the  vagina ;  but  when  it  stood  the  tumour  receded  into  the 
abdomen. 

The  cervix  uteri  was  swollen,  indurated,  and  almost  cartilaginous  in  oonsistenoe ;. 
dilatation  of  the  os  was  considered  impossible.    The  foetus  was  alive  and  strong  as  its 
movements  showed.    The  Caeaarean  section  was  adopted ;  the  right  flank,  then  tiie. 
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nienUy  wbs  lugdv  opened ;  the  f osina  was  qnickly  remoTed ;  and  the  Cow  immediately 
killed  by  the  batcher.    The  Calf  was  reared  by  another  Cow.* 

29.  lidooq  (MHiL  de  la  8oe,  VA,  du  CcUvado$,  etc.,  Ko.  vi)  refers  to  a  Cow  which 
had  been  straining  fmitlenly  for  twenty-fonr  hours,  and  was  weak  and  exhausted, 
though  the  pains  still  continued.  The  os  uteri  was  occluded.  Without  giv'ing  any 
reason  for  the  preference,  Lecoq  decided  on  the  Caesarean  section  rather  than  vaginal 
hysterotomy.  An  incision  was  made  in  the  middle  of  the  right  flank,  downwards  and 
backwards,  for  about  seven  inches ;  then  the  uterus  was  opened.  The  foetal  mem- 
branes were  so  thick  and  resisting  that  it  was  necessary  to  divide  them  with  the  knife ; 
the  foetus  was  then  easily  extracted,  though  it  was  £fficult  to  remove  Hie  placenta 
afterwards.    The  abdominal  wound  was  dosed  by  suture. 

Notwithstanding  every  attention,  the  calf,  which  was  weak  and  ill  when  extracted^ 
died  on  the  same  evening ;  while  the  Cow  succumbed  next  day — ^twenty-four  hours 
after  the  operation. 

90,  31,  32,  33.  Rainard  {Op.  cU,  vol.  ii.,  p.  103)  states  that  he  had  performed  the 
operation  four  times— on  the  Sheep,  Goat,  and  Bitch,  and  he  was  never  successful  in 
saving  either  the  parent  or  progeny ;  though  he  admits  that  the  animals  operated 
upon  were  always  m  a  desperate  condition — the  long-continued  efforts  to  remove  the 
foetus  by  the.  genital  passages  having  exhausted  them. 

34.  Garreau  {Rec.  de  Mid,  VeUrinaire,  1854,  p.  513}  mentions  the  case  of  a  Cow 
pregnant  with  its  fourth  calf,  and  which  had  gone  tif teen  days  beyond  its  time ;  though 
at  the  ordinary  period  it  had  exhibited  signs  of  parturition,  which  disappeared  only  to 
re-appear  at  the  end  of  the  fifteen  days. 

The  uterus  was  deviated  {nee  p.  281),  and  there  was  induration  of  the  cervix. 
Garreau  saw  no  other  means  of  relieving  the  animal  than  by  resorting  to  gastro- 
hysterotomy ;  though  he  did  not  venture  to  operate.  The  anixnal  was  not  interfered 
with  until  three  months  af terwuds,  when  being  in  the  same  condition,  Garreau  was 
requested  to  perform  the  operation.  This  he  did  somewhat  after  the  procedure  already 
indicated ;  the  foetus  was  extracted,  and  the  abdominal  wound  closed  by  quilled 
suture.  Kept  on  very  low  diet,  and  receiving  tonics  for  some  days,  the  Cow  com- 
pletely recovered ;  eight  months  afterwards  it  was  sold,  because  it  did  not  exhibit 
any  inclination  for  the  BulL 

35.  Macorps  {Armcdea  de  MSd,  Vkirinaire  de  BruxeJha,  1862,  p.  137)  had  under 
treatment  a  Bitch  which  had  in  the  right  flank,  towards  the  last  mamma,  a  tumour 
the  size  of  a  fist,  and  which  had  appeared  six  weeks  previously  in  a  very  gradual 
manner.     It  was  neither  hot  nor  painful  to  the  touch  or  on  pressure. 

As  it  was  supposed  to  be  a  mammary  neoplasy,  its  excision  was  attempted.  A  large 
incision  was  made  in  the  skin,  and  there  immediately  appeared  a  white  saccular  body 
which  was  at  once  recognised  as  a  uterine  herma.  Instead  of  returning  it  to  the  abdomen, 
as  this  appeared  to  be  both  difficult  and  dangerous,  it  was  decided  to  exiaract  the  entire 
uterine  comu  as  far  as  the  cervix  utori,  apply  a  ligature  round  it  there,  and  thus  ex- 
tirpate the  organ.  This  was  done ;  a  few  sutures  firmly  unit^  the  skin  incision ;. 
the  animal  was  kept  quiet,  the  diet  attended  to,  a  few  enemas  administored,  and  in 
eighteen  days  after  the  operation,  the  Bitoh — of  a  sporting  breed — was  out  in  the  field 
with  its  master. 

36.  Thierry  (BuUeUn  de  la  8oc,  Cent,  V^rinaire,  1873)  gives  an  interesting  case  of 
a  Cow,  three  years  old,  which  suffered  at  an  interval  of  three  days,  from  a  double 
luxation  of  the  coxo-femoral  articulations  from  some  unknown  cause.  A  rectal  and 
vaginal  exploration  led  to  the  discovery  of  a  slight  deformity  of  the  pelvis,  and  Thierry 
satisfled  himself  that  it  was  a  case  of  osteomalada — a  diagnosis  which  subsequent 
events  confirmed.  In  fact,  in  a  few  days  afterwards  another  exploration  found  a  f rac- 
tore  of  the  pelvis,  which  appeared  to  have  occurred  spontaneously.  Finally,  symptoms 
of  parturitbn  showed  themselves,  but  birth  could  not  take  place ;  the  fracture  had  sa 
nanowed  the  pelvic  canal  that  it  was  barely  {possible  to  introduce  the  hand.  After 
aeveral  ineffectual  attempts,  the  idea  of  extracting  the  foetus  by  the  natural  passage 
was  given  up,  and  the  Csesarean  section  practised.  A  fine  calf,  which  lived,  was  the 
Tesnlt ;  the  Cow  was  immediately  killed,  and  at  the  autopsy  the  fractured  and  luxations 
diagnosed  during  life  were  found. 

37.  Saint-Cyr  {Op,  dt.,  p.  679)  gave  his  attention  to  a  Bitoh  which  had  been  in 
labour  since  the  previous  evening.  It  had  given  birth  to  a  puppy  twelve  hours  before, 
but  no  more  could  be  expelled.  When  Saint-Cyr  first  saw  the  Bitoh,  the  labour-pains 
bad  ceased ;  by  vaginal  exploration  he  could  scarcely  touch  the  foot  of  the  most  ad- 
TSDoed  puppy —wmch  was  not  in  the  pelvis — ^with  his  finger ;  while  the  volume  of  the 

*  This  would  have  been  an  exeellent  case  for  vaginal  hysterotomy,  and  offered  a  good  prospect 
of  ■mjcwsn    The  Cow  might  efen  have  recovered  from  the  effects  of  the  operation  practised  on  it. 
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ftbdomoi  led  him  to  beUeve  tlutt  there  were  more  than  one  in  the  atenia.  The  general 
oondition  of  the  animal  was  good ;  ao  it  was  decided  to  lay  the  Cesaiean  secnon,  in- 
cising the  right  flank,  where  the  fostosee  were  most  readilvfelt  by  abdominal expknr 
tion.  Three  f cetoses  were  remoTed  from  the  right  ooma  by  a  mi^<t  indaion ;  ttre  o< 
these  were  dead,  bat  one  was  still  alive.  The  operation  being  oom|ileted,  the  comi 
was  returned  to  the  abdomen,  bnt  not  satnred ;  and  the  abdominal  inrisJon  closed  by 
intermpted  satare,  a  bandage  being  placed  round  the  body. 

After  the  operation  the  Bitch  was  very  weak;  it  died  in  eighteen  hours.  Tliesiifeopiy 
showed  a  moderate  degree  of  metro-j^eritonitis. 

38.  Ory,  in  a  communication  to  Sunt-Cyr  {f)p.  ciL.  p»  577)  states  that  hewascsIlBd 
to  attend  a  Cow,  which,  for  seven  or  eight  days,  had  been  making  impotent  efforts  to 

fJve.  On  his  arrival  he  found  it  extended  on  the  litter,  and  quite  unable  to  get  up. 
or  eight  days  it  had  been  suffering  from  complete  parajdegia.  The  "waters"  bai 
only  escaped  about  two  hours  previously,  and  the  uterine  contracti<ina  were  leible ; 
the  Cow  was  fat,  but  nearly  dead.  Va^pnal  exploration  discoved  the  fcetns  to  be  afire, 
in  the  anterior  position,  head  on  the  withers,  snd  the  fore-limbs  completely  retaiaid 
and  deviated  backwards.  Attempts  were  made  to  rectify  thia  miJpoeition,  and  Um 
two  limba  were  brought  into  the  pelvis ;  but  the  Cow  was  evidenUy  sinking  and  desth 
imminent.  Ory  endeavoured  to  get  the  head  rectified,  but  quickly  aaw  that  ddsj 
would  only  entail  the  sacrifice  of  the  calf  as  well  as  the  loss  of  the  Cow.  The  latter  to 
killed  by  the  butcher ;  then  at  once,  by  a  single  cut  of  the  bistoury,  he  nuMle  a  Im 
opening  in  the  abdomen,  and  by  another  incision  threw  open  the  uteraa,  from  whia 
tne  calf  was  taken.  The  latter  was  well-shaped  and  aUve,  and  being  reared,  becsse 
an  excellent  Cow,  which  Ory  had  under  observation  for  eleven  years. 

39.  In  1870,  the  same  veterinarian  (8aint-Cyr,  Op.  cU.,  p.  678)  had  to  attend  la 
aged  Mare  in  labour.  The  animal  was  pregnant  with  its  eleventh  foNsl ;  it  had  beea 
atraining  so  violently  for  some  hours  previously,  that  the  rectum  had  become  everted. 
This  eversion  having  been  reduced,  Chy  practised  the  "  touch,"  and  fonikd  the  cervix 
uteri  so  contracted  that  he  could  scarcely  introduce  one  finger. 

After  long-continued  efforts,  he  contrived  to  introduce  three  finsers,  but  it 
possible  to  effect  more.  The  cervix  was  excieed,  but  a  new  difficuty  then 
itself :  the  foetus  filled  the  uterus  so  exactly,  that  the  hand  could  not  be  paaae 
it  and  the  fcetua.  However,  it  was  ascertained  that  all  the  feet  of  the  latter  presented, 
and  that  the  youns  creature  was  doubled  on  itself ;  it  did  not  exhibit  any  «9^  d 
beiuff  alive.  Ory  then  came  at  once  to  the  conclusion  that  delivery  hj  the  ginitil 
canal  was  impossible;  though,  for  conscience  sake,  he  did  all  he  could  dnnng  two  hosit 
until,  exhausted,  he  was  compelled  to  cease.  The  Mare  being  verv  old  and  of  Bttle  vahe, 
he  determined  to  have  it  destroyed ;  but  before  doing  so  he  resolved  to  save  the  foal— if 
it  still  lived—- by  resorting  to  the  Cseaarean  section  for  its  extraction.  The  opera- 
tion was  easily  performed,  and  in  the  same  manner  as  in  the  previooa  case.  Bot 
the  foal  was  dead.  Its  head  was  on  the  left  shoulder,  the  croup  on  the  head,— tiw 
creature  being  thus  gathered  in  a  threefold  mass,  not  unlike  a  baU,  to  wfaieh  tbs 
uterus  was  closelv  applied.    All  the  feet  were  directed  towards  the  on. 

The  Mare  was  killed  as  soon  as  the  operation  was  conduded,  and  ita  nteraa  shoved 
a  somewhat  remarkable  disposition.  The  body  of  the  organ  alone  had  been  devekped 
during  gestation,  and  it  had  a  globular  or  spherical  shape,  not  unlike  that  of  a  wonaa. 
The  oomua  were  very  slightly  developed,  and  formed,  near  the  anterior  part  of  the 
organ,  two  nearly  equal  appendages  aoout  three  inches  long. 

40.  Rohlwes  (Dieterich,  Oeburtshuffe,  p.  125),  in  1822,  refers  to  the  cane  of  alien 
which  could  not  foal.  He  had  the  animal  placed  on  its  back,  the  fore-feet  fsirtfWfid  to 
as  many  posts,  and  opened  the  abdomen  at  the  Imea  aiba.  The  foal  was  alive,  sad 
was  extracted ;  it  was  reared  by  another  Mare,  its  mother  having  died,  and  waa  after- 
wards a  stud  stallion.  This  is  the  earliest  recorded  case  of  gastro-hysterotomy  wecsa 
find  ainr  notice  of. 

41.  Lehnert  {SOtha.  Jahraberkht,  1873,  p.  85)  performed  the  Cesarean  aectioBoni 
Cow  which  was  dying  from  a  lung  disease,  and  extracted  three  livine  calves. 

42.  Feser  (ThUrdrztliehe  JdUiheUungen  der  MUnchaier  Sckule^  Part  iii.,  p.  296) 
operated  on  a  Bitch  which  could  not  pup,  making  the  opening  in  the  left  flsnk, 
against  which  the  uterus  lay  ;  three  puppies  were  extracted-~one  from  eaeh  horn  and 
one  from  towards  the  os  uteri,  the  latter  being  dead,  wad  from  a  deviation  of  ita  head 
it  constituted  the  obstacle  to  birth.  The  heada  of  the  other  two  nuppiea  were  hkswiee 
deviated.  The  uterus  and  Fallopian  tubes— everything  behind  tne  oervix  nten— were 
extirpated  by  the  ecrasenr.  The  uterine  and  ovarian  artery  were  ligatured.  The  in- 
cinons  were  closed  by  suture,  and  ice  applied  to  the  left  side  of  the  abdomen.  The 
animal  lost  about  three  ounces  of  blood.  An  hour  after  ^operatioii  it  had  n  shivering 
fi^  bnt  thia  soon  passed  off;  though  it  recurred  three  times  a  day  for  some  toas^    U 
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sixteen  days  the  wonnd  had  healed  and  the  Bitch  was  qnite  reoovered.    The  piqppiea 
were  reared  artifidalljr. 

43.  The  same  vetennarian  (/M.,  p.  297)  performed  the  iSecfto  CtoBsareon  on  another 
Bitch  two  years  old.  The  aninal  hsa  been  in  labour  for  two  days,  and  was  extremely 
weak ;  no  puppies  had  been  bom.  The  section  was  made  on  &e  left  side,  and  four 
dead  puppes  extracted.  The  uterus  and  ovaries  were  extirpated  by  the  ecraseur,  and 
the  arteries  lioatured.  Frequent  rigors  appeared  after  the  operation.  In  twenty- 
four  hours  death  ensued,  the  fatal  termination  being  apparently  due  to  septiksemia. 

44.  Feser  (/M2. ,  p.  298)  relates  another  instance  in  which  he  performed  the  operation, 
extracting  four  living  puppies — two  from  each  comu ;  the  incision  was  made  in  the 
left  flank.  The  uterus  ana  ovaries  were  also  excised  in  this  case,  the  animal  losing 
about  five  ounces  of  blood.  Extreme  prostration  ensued  after  the  wounds  were  closed, 
but  this  was  combated  by  stimulsnts,  and  sprinkling  sweet  spirits  of  nitre  over  the 
body.  The  appetite  was  good,  and  with  the  exception  of  traumatic  fever,  no  un- 
favourable symptoms  supervened.  In  eight  days  tne  Bitch  had  recovered ;  two  of 
the  puppies  were  reared  artificiaUy. 

45.  Adam  (Briefliche  2fittheilung)  performed  the  operation  on  a  Bitch,  under  chloro- 
form, making  the  section  at  the  Unea  alba,  behind  we  umbUicus,  and  dividing  thetis- 
raes  with  the  scalpel,  the  peritoneum  with  scissors;  the  comua  were  opened  by  mcision. 
After  removal  of  uie  foetuses,  the  wound  in  the  abdominal  muscles  was  united  by  suture, 
then  that  in  the  skin.  During  the  first  day  tiie  animal  was  very  depressed  and 
feverish,  but  on  the  third  day  it  was  able  to  move  about.  The  puppies,  which  were 
very  large,  were  reared  by  hand.  Eight  months  afterwards  the  Htch  again  became 
pregnant,  and,  not  being  able  to  bring  forth,  died — no  assistance  having  been  rendered 
on  this  occasion,  apparently. 

46.  Soerensen  (TicUkriftfSr  Veterinar,  1868)  gives  the  case  of  a  Sow,  the  vagina  of 
which  was  so  swollen  that  it  could  not  farrow  after  one  foetus  had  been  expelled. 
Soerensen  operated  as  for  ovariotomy ;  first  removins  tiie  bristles  from  the  left  flank 
where  the  incision  was  made.  A  foetus  was  extracted  from  the  left  comu,  and  through 
the  same  opening  another  was  obtained.    The  hsemorriia^e  was  unimportant. 

The  ovaries  were  extirpated,  and  the  uterus  wound  bemg  left  untouched,  that  in 
the  abdominal  wall  was  sutured. 

The  Sow  was  fattened  and  soon  after  killed.  The  right  comu  was  found  to  be 
normal ;  the  left  contained  about  a  pint  of  pus  at  the  part  where  the  incision  had  been 
made. 

47.  Jensen  {Ibid.,  1869)  relates  an  instance  in  which  a  Sow  could  not  farrow ;  the 
left  comu  of  the  uterus  had  been  previously  removed.  He  incised  the  right  flank, 
opened  the  right  comu,  and  extracted  five  foetuses — three  of  which  were  alive,  and 
lived.  The  foetal  membranes  were  entirely  removed,  and  the  wound  closed  by  inter- 
rupted suture.  The  Sow  recovered  and  became  very  fat.  When  killed  there  was  a 
litre  and  a  half  of  pus  in  the  uterus. 

48.  This  authority  {Ibid.,  1873)  had  occasion  to  resort  to  the  operation  again  in  1873. 
The  subject  was  a  Sow — pregnant  for  the  first  time — ^which  had  already  broucht  forth 
three  dead  foetuses.  Next  day  the  abdomen  was  greatly  distended,  and  nuid  was 
discharged  from  the  openinff .  In  the  left  comu  was  found  only  one  very  laige  foetus, 
and  in  removing  it,  the  friable  texture  of  tiiis  part  was  torn.  The  abdominal  wound 
was  closed  by  suture  after  the  extraction.  The  Sow  recovered  and  was  fattened. 
When  killed,  a  well-marked  cicatrix  was  observed  in  the  left  comu  with  some  tuber- 
cles {Tuberiei)  around  its  margin ;  the  comu  was  somewhat  contracted  at  this  part — 
elsewhere  it  was  normaL 

49.  Adam,  sen.  (JdUndliche  Miitheihmg)  relates  that  a  worthless  Mare  became  acci- 
dentally impregnated,  and  at  the  end  of  presnancy  could  not  foal,  owing  to  a  con- 
tracted pelvis.  The  case  bein^  hopeless,  the  Mare  was  killed,  the  abdomen  and  uteras 
immediately  opened,  and  a  livmg  toal  extracted  ;  this  was  kept  alive  for  eight  days. 

50.  Adam,  junr.,  was  called  to  attend  a  presnant  Mare  which  could  not  expel  the 
foaL  Attempts  were  made  at  extraction,  but  i3l  failed.  The  animal  was  killed  by  a 
blow  on  the  head,  and  the  abdomen  and  uterus  being  opened,  and  the  membranes  in- 
cised towards  the  head  of  the  foal,  the  latter  was  extracted.  The  entire  operation 
did  not  occupy  more  than  ten  minutes.    The  foal  lived  for  eight  days. 


S5S  OBSTETRIC  OPSRATIONS. 

CHAPTER  V. 
Symphysiotomy. 

Sthfhysiotomt,  as  the  name  implies,  consists  in  dividing  the  iscUo-pabie 
symphysis  throughout;  sa  that^  by  allowing  the  bones  to  separate  somewhat 
in  the  pubic  region,  the  pelvic  cavity  may  be  enlarged,  and  the  passage  of  the 
foetus  through  it  rendered  possible.  But  even  in  woman,  with  eveij  adTui- 
tage  and  appliance,  and  after  a  most  serious  mutilation,  the  separation  procured 
between  the  bones  is  infinitesimal,  and  therefore  can  have  but  little  inflaence 
on  the  progress  of  the  foetus.  And  when  we  remember  that  in  woman  the 
mortality  is  more  than  32  per  cent.,  while  among  those  which  surviTenumy 
are  permanently  disabled,  and  those  which  recover  often  require  month? 
before  convalescence  is  established,  it  will  be  understood  that  the  operatioii 
can  never,  with  our  present  knowledge,  be  reckoned  among  those  which  the 
veterinary  obstetrist  must  practise.  It  may  be  sufficient  to  notice  the  Hut 
that,  in  animals,  the  symphysis  pubis,  as  a  rule,  soon  becomes  ossifiei  Thd 
operation  does  not  appear  to  have  been  resorted  to  in  veterinary  obstetncj, 
and  it  would  require  a  bold  operator  to  attempt  it. 
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BOOK     I^. 

ACCIDENTS  INCIDEJSTAL  TO  PAETUEITIOK 

The  accideiits  incidental  to  the  act  of  parturition  are  rather  diverse,  and  not 
nnfrequentlj  complicate  those  difficolt'es  already  alluded  to  as  hindering 
natiiial  birtL  These  accidents  may  occur  either  during  parturition,  imme- 
diately after  delivery,  or  within  a  few  days  subsequent  to  that  event. 

In  addition  to  the  accidents,  there  are  diseases  which  appear  during  the 
pueTperal  period ;  though  the  distinction  between  them  and  the  former  is 
not  always  easy  to  establish. 

Some  of  the  complications  just  alluded  to  may  succeed  a  perfectly  normal 
delivery,  or  an  accidental  abortion,  as  well  as  a  difficult  birth. 

The  accidents  consecutive  to  or  accompanying  parturition,  may  be  enume- 
rated as  foUows  :  (1)  Eeteniion  of  the  foetal  envelopes  in  tht  uterus  and  the 
conseqtiences ;  (2)  Fost-partum  hemorrhage  from  the  genital  organs;  (3)  Dis- 
placement or  hernia  of  one  or  more  of  the  internal  genital  organs  through  the 
vulva;  (4)  Traumatic  lesions  of  the  genital  or  neighbouring  organs. 

Some  of  these  accident*}  are  either  very  sen'oas  in  themselves  or  in  their 
consequences,  ard  require  the  greatest  skill  to  remedy;  or  they  are  com- 
paratively trifling,  and  easily  repaired. 


CHAPTER  L 

Betention.  of  the  Fostal  Envelopes. 

The  retention  of  the  foetal  envelopes,  placenta,  " secundines,"  or  "after- 
birth" beyond  a  certain  time  after  the  expulsion  of  the  foetus  from  the 
uterus,  must  be  looked  upon  as  an  accidental  or  pathological  condition  which 
requires  attention.  We  have  already  shown  that  the  placenta  is  usually 
shed  or  expelled  soon  after  the  young  creature  is  bom,  and  particularly  with 
such  animals  as  the  Mare,  Sow,  and  Bitch,  the  placenta  of  which  is  diffused 
or  zonular;  indeed,  with  multiparous  animals — as  the  two  latter — the  placenta 
of  each  foetus  is  extruded  soon  after  its  birth,  by  the  succeeding  foetus ;  so 
that,  if  retention  occurs  at  all,  it  is  only  the  last,  or  the  two  last  placentse 
which  remain  in  the  comua  of  the  uterus. 

With  ruminant  animals,  however,  retention  is  far  &om  rare ;  though  even 
in  them  there  is  a  difference  in  this  respect,  according  to  species — this  ac- 
cident being  much  more  j&equent  in  the  Cow  than  in  the  Sheep  or  Goat. 
This  frequency  in  ruminant  animals  is  doubtless  due  to  the  peculiar  con- 
formation of  their  placentae — ^the  cotyledonal  arrangement  being  evidently 
^opposed  to  ready  segregation. 

But  if  the  Cow  is  the  animal  of  all  others  in  which  this  accident  occurs, 
it  is  also  the  one  which  appears  to  be  the  least  inconvenienced  by  it ;  for,  as 
Saint-Cyr  correctly  observes,  it  is  not  uncommon  to  see  Cows  which  four, 
•six,  eighty  and  even  ten  or  twelve  days  aftet  parturition^  have  not  got  rid  of 
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the  placenta,  and  yet  axe  lively,  the  appetite  is  unimpaired,  and  thfljconfciiuie 
to  laminate  and  give  milk  as  if  there  was  nothing  amiss. 


Symjphms  and 

The  symptoms  axe  geneially  so  maAoi  that  the  ohstetiist  leadily  dkocnm 
the  stake  of  afiEaiis.  Needy  always  there  is  a  more  or  less  oonflidmibla  mis 
of  the  f (Btal  envelopes— -sometimes  only  the  umbilical  cord — hiwging  £com  the 
Yolvar  orifice,  the  labia  of  which  are  often  swollen  and  iz^jected.  Occasion- 
ally the  mass  is  so  large  as  to  reach  below  the  hocks,  with  little  b^  of 
liquor  amnii  at  the  lower  end;  it  has,  if  recently  expelled,  a  fresh  tink»  not 
unlike  that  of  the  intestines;  but  if  exposed  for  some  time,  and  espedaUjin 
summer,  it  is  greyish-coloured,  somewhat  adhesive,  and  generally  soiled  bj 
&ces  or  litter. 

In  other  cases  nothing  Ib  noticeable,  except  when  the  animal  is  lying  on  its 
abdomen ;  then  the  presauxe  on  the  uterus  poshes  the  cervix  into  the  vagina, 
and  if  any  portion  of  the  membranes  is  through  the  os,  of  course  it  ia  visible. 
And  in  others,  again,  nothing  whatever  is  to  be  seen  whether  the  creatoie  vi 
lying  or  standing,  the  whole  mass  being  retained  in  the  uteru&  After  the 
third  day  of  delivery,  the  os  is  usually  closed ;  and  unless  a  portion  of  the 
membranes  chanced  to  be  in  the  vagina  before  this  period,  the  entire  placenta 
is  imprisoned  in  the  uterus,  and  a  manual  exploration  will  not  always  dis- 
cover it.    Sometimes  only  a  ficagment  of  the  membranes  ia  so  retained. 

We  have  mentioned  that,  in  many  cases,  the  animal  does  not  evince  anj 
uneasiness  at  first ;  sometimes,  when  the  portion  of  placenta  hanging  outside 
the  vulva  is  large  and  heavy,  when  the  creature  is  standing  the  nmitas 
urinarius  is  pressed  upon,  and  micturition  is  rendered  difficult.  There  may 
also  be  symptoms  of  abdominal  uneasiness — whisking  the  tail,  stamping  with 
the  feet,  and  making  efiforts  as  if  to  defecate  or  micturate,  with  dight  and 
brief  uterine  contractions,  which  may  eventually  lead  to  the  expidsion  of 
the  placenta. 

It  often  happens  that  when  the  os  is  not  completely  closed,  owing  to  a 
portion  of  the  membranes  lying  in  it,  spontaneous  expulsion  takes  place, 
after  a  variable  period. 

Deneubouxg,  a  Belgian  veterinaiy  surgeon,  asserts  that  it  occurs  at  fixed 
intervals,  which  are  almost  regular  ''  tertiary  periods ;"  that  is,  if  expolsbn 
does  not  ensue  in  the  first  twenty-four  hours,  it  should  take  place  on  the 
third  day;  and  if  not  then,  it  will  be  either  on  the  sixth,  ninth,  twelfth, 
fifteenth,  or  other  tertiary  interval — but  most  frequently  on  the  ninth  day. 
How  &r  this  assertion  may  be  correct,  experience  can  alone  decide;  what  is 
more  to  the  point,  however,  is  the  fact  that^  when  once  this  spontaneous  ex< 
pulsion  has  been  effected,  there  is  little  to  be  apprehended. 

It  is  not  so  when  retention  is  accompanied  by  decomposition  of  the  stem- 
branes.  This  occurs  when  the  air  has  access  to  them ;  and  all  the  more 
lapidly  does  putrefaction  progress  as  the  temperature  is  high,  and  they  are 
impregnated  with  discharges. 

The  odour  is  most  repulaive,  and  a  sanious  brown-tinted  dischaige^  eom- 
posed  of  debris  of  the  membnmes,  and  secretions  from  the  irritated  moooos 
lining  of  the  genital  canal,  flow  ftom  the  Yulva— soiling  it^  the  tail,  tiughi» 
and  hocks,  and  oft«n  excoriating  them ;  this  dischaige  is  most  abandant 
when  the  animal  extends  itself  to  micturate,  and  it  is  then  horribly  fetid.  The 
hand,  on  being  passed  into  the  vagina^  is  covered  with  the  fluid,  and  it  may 
encounter  shreds  of  the  placenta. 

In  such  cases,  the  health  of  the  animal  often  aufTen :  fhen  is  dnbaa^ 
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piosfcatioiif  diminution  in  the  secretion  of  milk,  decreased  appetite,  respiration 
perhaps  quickened,  temperature  increased,  and  other  indications  of  illness. 

The  complications  from  placental  retention  are  somewhat  numerous.  Con- 
tact with  the  decomposing  membranes  may  so  irritate  the  interior  of  the 
ntems  as  to  occasion  metritiSy  or  even  metro-peritonitis--^  diseased  condition 
which  is  always  serious,  and  often  fataL  There  is  also  risk  of  septikaemia ; 
and  even  under  the  most  fiiyourable  circumstances  there  sometimes  remains 
a  local  irritation — a  chronic  vaginitis  or  metritis  which  leads  to  leucorrhsaa. 

Some  authorities  have  observed  trismus,  tetanus,  metastatic  arthritis,  and 
chest  affections,  as  uqwifz  of  placental  retention. 

There  is  no  danger  when  tihe  retention  has  only  lasted  for  two  or  three 
days,  and  particularly  if  a  large  portion  of  the  membranes  protrudes  beyond 
the  vulva,  and  they  have  a  ftesh  tint.  Attention  is  necessary,  however,  when 
the  placenta  b^ns  to  putrefy,  and  a  fetid  discharge  commences  from  the 
vnlva;  though  even  so  late  as  fifteen  days  after  parturition  the  membranes 
may  be  expelled  spontaneously,  without  any  uojury  occurring  to  the  animal 
from  the  prolonged  retention.  The  case  is  serious,  however,  when  the  animal 
begins  to  show  symptoms  of  general  illness,  and  particularly  if  no  portion  of 
the  placenta  can  be  seen,  or  the  os  be  occluded.  Plastic  adhesion  of  the 
placenta  to  the  uterus  is  also  a  grave  complication,  though  happily  rare. 

In  these  instances,  the  animal  gradually  becomes  listless,  weak,and  emaciated, 
loses  its  appetite,  and  ceases  to  yield  milk,  until  at  length  it  falls  into  a  state  of 
marasmus,  and  perishes  from  septikaamia.  Or  in  more  rapid  cases,  with  these 
general  symptoms  we  have  the  lining  membrane  of  the  vagina  of  a  deep-red 
colour  and  intensely  hot,  a  fetid  sanguineo-purulent  discharge  from  the  vulva ; 
tremblings  over  the  whole  body^  hurried  respiration,  intense  fever,  and  all 
the  other  signs  of  metritis. 

Though  retention  is  not,  in  the  majority  of  cases  in  the  Cow,  a  very  serious 
afiGur,  yet  it  should  be  attended  to  even  in  this  animal.  With  other  crea- 
tures it  is  much  more  to  be  dreaded,  as  they  incur  greater  risks  by  prolonged 
retention. 

Saint-Cyr  mentions' the  case  of  a  fine  Mare  which  died  in  less  than  eight 
days  &om  nuetritis,  due  to  the  foetal  membranes  being  retained ;  though  the 
cause  was  not  ascertained  in  time. 

Causes, 

Betention,  it  appears,  occurs  most  frequently  in  cases  of  abortion,  or  when 
birth  occurs  some  days  before  the  proper  time.  It  has  also  been  remarked 
that  a  Cow  which  has  retained  its  placenta  unusually  long  after  the  birth  of 
its  first  calf,  will  do  so  at  every  succeeding  birth.  A  protracted  and  labori- 
ous birth  is  also  said  by  some  authorities  to  favour  retention,  while  other 
obstetrists  declare  that  the  converse  is  true.  The  accident  is  stated  to  be 
more  frequent  with  old  Cows,  and  especially  when  these  are  employed  in 
draught— as  in  France  and  other  countries.  Abnormal  adhesion  between 
the  maternal  and  foetal  placentae,  of  course,  would  be  a  sure  cause  of  pro- 
longed retention,  and  we  have  given  instances  of  such  adhesion ;  indeed,  every 
obstetrist  knows  that  at  times  there  is  much  difficulty  in  disuniting  the  coty- 
ledons in  the  uterus. 

When  the  eerviz  uteri  contracts  rapidly  after  delivery,  and  the  os  is  con- 
sequently firmly  dosed,  the  placenta,  though  non-adherent,  will  be  retained. 

Sueff  mentions  that  the  accident  is  especially  frequent  in  certain  years, 
when  the  herbage  and  forage  is  not  good,  and  particularly  when  the  latter 
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is  mouldy ;  it  has  long  been  known  that  these  conditions  favonr  abortion. 
He  also  alludes  to  a  popular  belief  in  Gennany,  which  attributes  tliii 
Zitruckbleiben  der  Ntuhegdmri,  to  allowing  the  calf  to  take  the  teat  befon  the 
placenta  has  been  expelled ;  the  irritation  of  the  udder  so  produced  TMcti 
sympathetically  on  the  uterusy  which  contracts  at  the  cenriz,  and  so  retains 
the  membranes. 

According  to  Baumeister,  milking  too  soon,  or  giving  cold  water  to  dnnk, 
is  supposed  to  act  in  the  same  way. 

Numerous  other  causes  have  been  mentioned  as  influencing  this  retention ; 
but  we  need  not  notice  them,  as  there  is  really  no  proof  that  they  do  openle 
in  this  way.  The  accident  occurs  under  all  systems  of  management,  aixi  all 
kinds  of  conditions ;  it  is,  therefore,  probable  that  several  causes  may  prodnee 
it,  and  that  some  of  these  are  still  obscure. 

Treatmeni. 

The  treatment  of  placental  retention  appears  always  to  have  been  a  anb- 
ject  on  which  diverse  views  and  opinions  have  been  held :  many  obstetristB 
maintaining  that — ^with  the  Cow  more  particularly — this  retention  is  never 
dangerous  in  itself^  and  that  unless  there  arise  complications,  the  removal  of 
the  foetal  membranes  should  in  every  case  be  left  to  the  efforts  of  nataie ; 
while  there  are  others  who  assert  that  there  is  great  risk  in  this  retention,  and 
that  when  it  has  exceeded  two  or  three  days  after  the  birth  of  the  foetus,  there 
is  need  for  active  intervention.  The  experience  of  the  majority  of  obstetziatB 
will  negative  both  of  these  opinions ;  for  it  is  a  matter  of  almost  daily  ob86^ 
vation,  that  in  many  instances  the  placenta  remains  without  inconvenienoe  in 
the  uterus  for  several  days — six  or  eight — ^before  it  is  spontaneously  expelled ; 
while  in  other  cases  retention  for  the  same  period  is  marked  by  more  or  less 
serious  symptoms.  This  difference  undoubtedly  depends  upon  circumstanoeBi 
the  precise  nature  of  which  we  cannot  always  fully  ascertain  or  comprehend. 
Kor  can  we  venture  to  lay  down  positive  rules  as  to  when  it  is  timetomte^ 
fere,  or  when  abstention  will  be  the  prudent  course  : — ^this  can  only  be  letzned 
by  individual  experience  and  the  tact  of  the  practitioner. 

It  may  be  remarked,  however,  that  when  parturition  has  been  ncHinsI, 
when  the  Cow  does  not  appear  to  suffer  pain  or  inconvenience,  when  the 
''straining"  Ib  unfrequent  and  slight,  the  appetite  good  and  lactation 
established,  and  particularly  when,  during  a  low  or  moderate  tempentoR^  a 
portion  of  the  membranes  protrude  beyond  the  vulva;  then  there  is  no 
great  reason  for  interference  until  a  week  or  even,  more  has  elapsed. 

But  if,  on  the  contrary,  the  external  temperature  is  high,  the  labour  has  been 
difficulty  the  genital  organs  irritated  or  abraded,  and  if  fever,  restlessness,  and 
suffering  are  noted,  with  strong  and  frequent  straining,  and  especially  if  there 
are  foul-smelling  discharges  from  the  vagina,  then  intervention  is  called  for, 
no  matter  whe^er  the  time  which  has  elapsed  since  parturition  is  long  or 
short 

When  the  envelopes  form  a  somewhat  large  mass  hanging  irom  the  Tolva, 
it  may  be  anticipated  that  early  and  spontaneous  remo^  will  take  phn) ; 
though  it  sometimes  happens,  as  we  have  pointed  out,  that  the  weight  of  the 
pendulous  portion  causes  inconvenience  in  micturition;  while  it  feitigaesand 
pains  the  animal  by  dragging  on  the  uterus,  and  inducing  expulsive  bat  fioLtfle 
efforts.  Schaack  has  shown  that  in  nearly  all  these  cases  it  will  he  found 
that  a  loop  of  the  membranes  has  become  twisted  around  the  pedicle  of  some 
large  uterine  cotyledon ;  and  as  this  is  the  obstacle  to  separation,  it  is  neess- 
saiy  to  release  the  loop  as  soon  as  possible,  in  order  to  prevent  accidenta 
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It  has  also  been  remarked  that,  even  when  birth  has  been  easy  and  favoura- 
ble, pzimiparad  are  often  irritable  and  impatient,  and  the  presence  of  the 
secondines  in  the  vagina  and  vulva  exaggerate  the  restless,  and  occasion  fre- 
quent and  energetic  uterine  contractions.  In  such  cases  it  will  generally 
be  found  judicious  to  remove  the  membranes  as  soon  as  possible— on  the  same 
day,  or  the  day  succeeding  delivery,  if  necessary. 

If,  after  the  birth  of  the  foetus,  nothing  is  seen  at  the  vulva  except  a  thin 
cord,  formed  solely  by  the  umbilical  vessels,  we  may  be  almost  certain  that 
there  is  a  strong  adhesion  between  the  maternal  and  festal  placentse,  and  that 
the  separation  of  the  latter  will  be  protracted — ^in  all  likelihood  require  to  be 
removed  artificially.  But  even  in  such  a  case  there  is  no  occasion  for  imme- 
diate interference ;  on  the  contrary,  it  is  more  judicious  to  wait,  and  allow 
time  for  the  placentae  to  soften  and  the  adhesions  between  them  to  diminish  : 
though  the  opportunity  for  complete  detachment  must  not  be  overlooked. 

When  nothing  whatever  is  discernible  externally,  there  is  reason  to  sur- 
mise that  the  placenta  is  completely  retained.  But  even  in  this  case  there  is 
no  need  to  resort  at  once  to  removal  of  the  membranes ;  though  it  may 
be  necessary,  in  order  to  prevent  imprisonment  for  some  time,  thorough  the 
closure  of  the  os  uteri  upon  them^  to  introduce  the  hand  into  the  uterus,  and 
if  they  are  already  partially  detached,  to  extract  them.  If  they  remain  firmly 
adherent,  however,  it  is  better  to  gather  as  much  as  can  be  seized  into  a 
single  mass,  carry  it  through  the  os  into  the  vagina,  and  tying  it  there  by 
a  long  piece  of  cord,  to  leave  the  latter  hanging  without  the  vidva.  In  this 
manner  the  os  is  prevented  from  closing,  while  the  cord  will  assist  in  effecting 
artificial  removal  at  a  later  period,  should  such  be  demanded. 

Certain  medicaments,  more  or  less  of  the  nature  of  emmenagogues — such 
as  rue,  savin,  laurel,  stramonium,  carbonate  of  potass,  etc. — have  been  for  a 
long  time  credited  with  the  power  of  hastening  the  expulsion  of  the  mem- 
branes ;  and  their  administration  has  been  recommended  before  resorting  to 
nianual  force  for  the  removal  of  the  placenta.  Some  of  the  recipes  for  thesie 
potions  are  very  antiquated,  and  others  are  quite  modern,  and  lauded  by  the 
highest  authorities. 

Zundel,  for  instance,  extols  laurel  berries,  and  gives  the  following  recipe : 

Laurel  berries       -        -        -        -    120  grammes. 

Aniseed 60        „  , 

Bicarbonate  of  soda       -        -        -     120        „ 

These  are  infused  in  4  litres  of  water,  and  given  in  two  doses.  It  may 
be  repeated  the  following  day ;  but,  as  a  rule,  the  membranes  are  expelled 
within  twenty  four  hours  after  the  last  dose  has  been  given.  Zundel  asserts 
that  this  infusion  has  rendered  excellent  service,  succeeding  in  sixty  per 
cent,  of  hia  cases  of  retention.  Bering  and  Stockfleth  also  speak  highly 
in  its  favour,  and  assert  that  it  is  always  successful,  provided  there  is  no 
mechanical  obstacle  to  the  expulsion.  Baumeister  and  Eueff  recommend 
carbonate  of  potass  in  the  dose  of  45  grammes  daUy,  at  three  times^  and  in 
an  infusion  of  chamomile  or  savin.  Hummer  prescribes  90  gramme  doses  for 
three  consecutive  days,  and  Hertwig,  Lund,  and  others  also  prescribe  it  with 
the  same  object     Bering  gives  the  following  formula : 

Carbonate  of  potass-        -        -        -    15  grammes. 
Savin  leaves  -        -        -^      -        -     30        „ 

These  are  infused  in  500  grammes  of  water,  filtered,  and  admimsterod 
tepid.    The  dose  to  be  repeated  every  six  hours. 

36 
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Ganeaa  pxaises  Gaiamiija's  uterine  tinctmey  which  he  states  always  saoceeds 
in  producing  expulsion  of  the  membranes,  even  when  they  have  been  retained 
for  two  months  after  parturition. 

The  formula  for  thu  tincture  is  given  b j  Tabourin  as  follows : 

Powdered  savin     ....    250  grammes. 

Treacle         -----    190       „ 

Powdered  cumin  -        -        -        -     125        ^ 

Essence  of  rue      )     ^  q/v 

>  a  a  -        -        -      oO        ,. 
„     „      savin  j  " 

Alcohol 2  kilogrammes. 


Garreau  prescribes  this  tincture  in  doses  of  100  grammes,  given  in  2 
litres  of  savin  infusion. 

Cnizel  likewise  has  his  favourite  potion,  composed  of  30  to  40  grammes  of 
green  rue,  or  10  grammes  of  ergot  of  rye  and  20  grammes  of  powdered  savin, 
made  into  a  decoction  in  a  litre  and  a  half  of  water.  Delwart,  Eainard,and 
Schrader  recommend  ergot  of  rye,  and  XJngefrohm  stramonium  seeds  (30 
grammes  in  two  litres  of  water),  which  he  believes  to  be  specific  in  their 
action  ;  he  advises  that  linseed  decoction  be  given  in  the  intervals,  as  it  acts 
as  a  diuretic,  and  Eychner  asserts  that  this  simple  medication  is  {Moticalarly 
useful  when  the  foetal  membranes  are  so  decomposed  that  they  cannot  be  le- 
moved  by  the  hand. 

The  subcutaneous  injection  of  ergotine  or  ergot  of  rye  has  also  been  ad- 
vised. Extract  of  ergot  of  rye,  one  to  three  grammes,  dissolved  in  glycerine 
and  spirits  of  wine  (^teen  grammes  of  each),  has  been  used  for  injection. 

Though  medication  has  been  so  highly  vaunted  by  some  authorities,  yet 
some  others  have  not  much  faith  in  it.  Deneubourg  thinks  its  chief  advantage 
is  in  making  the  owner  of  the  animal  exercise  patience,  until  spontaneous 
expulsion  is  effected ;  the  least  active  measures  being  the  best.  Other  obste- 
triste  entertain  the  same  opinion  of  these  emmenagogues. 

Eor  a  very  long  time,  an  empirical  mode  of  removing  the  placenta  when  a 
part  of  it  protruded  beyond  the  vulva,  was  to  exercise  slight  and  continuous 
traction  on  it  by  attaching  a  weight  to  the  pendulous  portion :  in  France  the 
farmers  attach  a  "  sabot "  filled  with  gravel.  Favre  of  Geneva,  who  notices 
this  rude  method,  admits  that  a  weight  not  exceeding  two  pounds  may  be 
suspended  from  the  membranes,  which  are  collected  into  amass  and  tied  with 
a  piece  of  hemp.  This  method  is,  however;  objectionable  from  several  points 
of  view. 

Mamuil  traction  is  often  employed  when  a  portion  of  the  membranes  is 
visible.  This  is  seized  either  by  the  hands,  or  by  means  of  a  towel,  or  wisp 
of  hay  or  straw,  and  gently  pulled  at — particularly  when  the  animal  strains 
— twisting  it  at  the  same  time,  until  the  whole  mass  is  removed  from  the 
uterine  cavity. 

This  traction  is  not  likely  to  be  productive  of  much  injury  to  the  Maie, 
Sow,  or  Bitch,  as  the  adhesion  of  the  placenta  is  not  great,  and  is  usually 
limited  to  a  few  points ;  it  is,  therefore,  as  a  rule,  genersdly  and  quickly  suc- 
cessful in  these  animals. 

With  the  Cow,  however,  it  is  not  so,  owing  to  the  numerous,  and  often 
strong  attachments  of  the  placentsB,  and  the  &8^e  texture  of  the  membranes, 
which  are  easily  torn  if  too  much  force  is  employed ;  if  they  do  not  give  way, 
and  the  traction  is  immoderate,  then  there  is  risk  of  irritating  the  uterus, 
tearing  away  the  cotyledons,  or  producing  partial  or  complete  inversion  of 
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the  conraa,  or  eyen  of  the  entize  utenui.  Should  the  membianes  alone  give 
vay,  this  may  lead  to  greater  difficulty  in  removing  what  is  left  of  them  in 
theutenu. 

For  these  reasons,  some  practitioners  diacountenance  this  mode  of  abstracting 
the  placenta ;  but  there  can  be  no  doubt  that  if  the  traction  is  moderate  and 
jadicioos,  the  membranes  not  very  adherent  to  the  interior  of  the  uterus,  and 
a  good  part  of  them  beyond  the  os,  the  operation  is  quite  justifiable,  and  wOl  be 
saccesdfoL  When,  however,  the  resistance  is  marked|  or  the  membranes  b^gin 
to  tear,  it  is  better  to  desist. 

Deneubouzg  recommends  the  following  method,  as  better  than  employing 
the  hands :  ThA  protruding  umbilical  cord  is  seized  between  two  pieces  of 
wood,  the  length  and  size  of  an  ordinary  walking-stick,  and  rolled  round 
them  until  they  are  close  to  the  vulva ;  there,  by  a  slight  and  gentle  circular 
movement,  the  portion  engaged  in  the  vagina  produces  a  kind  of  titillation 
which  induces  the  animal  to  stretch  as  in  micturition — an  act  it  nearly 
always  accomplishes — and  during  this  period  the  membranes  are  rolled  round 
the  pieces  of  wood  as  they  are  detached,  which  usually  occurs  in  about  six 
days,  when  the  whole  is  removed.  When  any  resistance  is  experienced,  and 
anything  is  found  to  tear  or  rend,  it  is  evident  that  adherences  still  exist,  and 
the  rolling  must  cease ;  but  then,  by  a  kind  of  jerking  movement  firom  side 
to  side,  there  are  communicated  to  the  uterus,  by  means  of  the  adherent 
membraoes,  a  series  of  shakes  more  or  less  energetic,  according  to  the  state  of 
the  oigan.  Deneubourg  says  that  there  need  be  no  hesitation  in  employing 
a  certain  amount  of  force  in  practising  these  movements :  "  We  may  act 
strongly,  but  gently."    Great  success  is  said  to  have  attended  this  method. 

Bat,  after  idl,  it  is  doubtful  whether  the  more  scientific  and  surgical,  and 
old  plan — ^that  of  direct  extraction  by  enucleation  of  the  cotyledons — ^is  not 
preferable.  This  method  consists  in  passing  the  hand  into  the  uterus,  and 
detaching,  or  enucleating  the  cotyledons,  one  by  one,  eib  as  to  destroy  the  ad- 
hesions between  the  maternal  organ  and  the  foBtal  envelopes,  and  extract  the 
latter. 

When  this  extraction  should  take  place  will  depend  upon  circumstances. 
It  will  generally  be  found  that  it  will  not  be  successful  b^ore  the  third  day, 
as  the  cotyledons  are  too  closely  and  firmly  united  to  allow  their  disunion 
without  injurious  force,  which  may  bring  about  inversion  of  the  uterus,  or 
Liceiation  of  the  maternal  cotyledons,  and  consequent  haemorrhage.  About 
the  third  day  is  generally  a  &vourable  period,  as  the  os  is  still  sufficiently 
nlaxed  to  pass  the  hand  through  it  into  the  uterus,  while  disintegration  bcK 
tween  the  foetal  and  maternal  placentae  has  advanced  sufficiently  to  permit  the 
hand  to  complete  the  disunion  without  need  for  violence.  It  sometimes  hap- 
pens, however,  that  extraction  can  be  e£fected  so  late  as  the  fifth  or  eighth 
day  after  delivery  \  but  then  the  membranes  are  extremely  friable,  and  will 
ficareely  withstand  any  degree  of  traction.  Besides,  the  operator  himself  incurs 
great  risk  of  infection,  either  local  or  genera^  from  the  absorption  of  the 
pntrid  matters  in  the  uterus  by  the  skin  of  the  hand  and  arm,  which  have 
been  engaged  in  that  cavity. 

An  assistant  holds  the  tail  of  the  animal  to  one  side,  and  the  hand  and 
snn,  being  well  oiled,  are  passed  into  the  vagina ;  if  a  portion  of  the  mem- 
bianes is  in  this  canal,  then  the  operation  is  not  so  difficulty  as  the  os  will 
probably  be  more  or  less  relaxed,  and  this  portion  lying  towards  the  palm  of 
the  hand — ^the  back  of  which  is  upwards — serves  as  a  guide ;  while  the  left 
hand  pulls  at  it  gently,  as  occasion  requires.  When,  however,  nothing  of 
the  envelopes  is  to  be  found  outside  the  os,  and  that  opening  is  firmly  closed 
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happens  four  or  six  days  after  birth — ^then  it  may  be  veiy  difficult  to 
reach  the  interior  of  the  nteras.  One  finger  most  be  at  fiist  intiodaoed,  tben 
two,  and  three,  and  so  on,  nntil  the  hand,  in  the  form  of  a  cone,  and  bj  % 
semi-rotatoiy  motion,  can  be  passed  through.  This  operation  is  often  long, 
troablesome,  and  fatigoing,  and  requires  to  be  carefully  managed,  so  as  not  to 
bruise,  ixritate,  or  wound  the  organ. 

When  the  hand  reaches  the  interior  of  the  uterus,  it  is  pressed  forwaid  be- 
tween the  mucous  membiane  of  the  latter  and  the  chorion — ^the  palm  tomrdg 
the  latter — separating  them  as  it  advances  until  it  meets  with  the  cotyledons. 
Some  of  these — the  maternal — ^may  be  detached  from  the  membranes,  wMe 
others  are  still  imbedded  in  them,  as  it  were,  through  their  foetal  cotyledona. 
These  last  have  to  be  enucleated ;  and  to  effect  this,  the  cotyledon  is  fgsB&j 
pressed  at  its  base  between  the  thumb  and  index  finger,  and,  if  neoessaiy,  the 
fingers  are  moved  over  each  other  as  if  removing  a  button  ftom.  its  battoa- 
hole.  Other  practitioners  make  pressure  on  the  summit  of  the  cotyledon  by 
the  three  first  fingeis,  and  thus  destroy  the  adhesion.  In  this  manner  the 
hand  passes  from  one  cotyledon  to  another,  effecting  disunion  as  rapidly,  jet 
carefully,  as  possible.  At  times  a  cotyledon  will  be  met  with  which  adheres 
so  very  firmly  that  it  cannot  be  detached  in  the  way  just  mentioned.  Thai 
the  nail  of  the  thumb  or  other  finger  must  be  gently  insinuated  at  the  bor- 
der, so  as  to  gradually  raise  it,  and  pass  the  finger  over  its  entire  snrfue. 

The  tediousness  of  the  operation  will  be  inferred,  when  it  is  known  that 
the  number  of  adherent  cotyledons  may  sometimes  amount  to  more  than  a 
hundred ;  and  the  feitigue  is  often  so  great  that  the  right  and  left  hand  hsTe 
to  be  employed  alternately — a  circumstance  which  has  advantages  otherwise. 

When  a  certain  number  of  cotyledons  are  detached,  the  portion  of  enve- 
lopes so  released  is  carried  into  the  vagina,  and  beyond  the  vulva,  where  the 
other  hand,  or  an  assistant,  seizes  it,  and  puUs  gently  on  it.  As  the  balk  of 
this  increases  by  the  detachment  of  more  cotyledons,  the  pulling  must  cease, 
and  the  mass  will  require  to  be  supported  so  as  to  prevent  tearing  of  the 
membranes,  or  painful  dragging  on  the  fundus  of  the  uterus. 

As  the  hand  reaches  the  comua,  the  cotyledons  increase,  and  it  beeomes 
difficult  to  reach  them — particularly  the  comu  in  which  the  hind-limbs  of 
the  calf  were  lodged — ^becanse  of  the  insufficient  length  of  the  arm.  Mode- 
rate traction,  however,  on  the  part  just  detached  will  bring  the  others  nears; 
and  facilitate  the  task ;  but  the  traction  must  be  judiciously  mam^ped,  else 
tearing  of  the  membranes,  the  adherent  cotyledons,  invagination  of  theoemn, 
or  even  inversion  of  the  uterus,  may  result.  So  likely  is  this  accident  to 
happen,  that  some  practitioners,  instead  of  pulling  at  the  membrane  in  this 
way  in  order  to  disunite  the  most  distant  cotyledons,  are  content  to  await 
their  natural  separation,  merely  tying  near  the  vulva  the  portion  of  the  meiB- 
branes  separated,  and  cutting  away  the  parts  beyond — ^Uie  separation  gene- 
rally occurring  in  from  two  to  five  days.  To  facilitate  the  traction,  GonUier 
recommends  that  the  abdomen  of  the  animal  should  be  well  raised  by  apiece 
of  wood  placed  under  it,  and  held  by  assistants. 

It  has  sometimes  been  found,  as  already  mentioned,  that  the  greater  pait 
of  the  membranes  has  been  expelled,  when  all  at  once  expulsion  has  ceased, 
notwithstanding  the  volume  and  weight  of  the  pendulous  mass,  which  caused 
so  much  disturbance  to  the  animal  that  it  has  refused  to  eat»  persisted  in 
lying,  and  when  compelled  to  get  up,  has  kept  stamping  its  hind  feet  until 
it  could  lie  down  again.  On  introducing  the  hand  into  the  uterus,  it  has 
been  discovered  that  this  unusual  interruption  to  the  expuMon  has  been 
occasioned  by  one  or  two  large  maternal  cotyledons  becoming  entangled  in  the 
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loop  of  a  duplicataie  of  the  membranes.  Sometimes  the  diag  on  these  coty- 
ledons has  been  so  great,  that  they  have  been^brought  as  &r  as,  or  even 
beyond,  the  os. 

Eeli^  has  been  given  by  catting  the  membranes  oif  by  scissors,  close  to 
the  vulva,  and  then  releasing  the  cotyledons. 

When  extraction  of  the  membranes  has  been  properly  conducted,  there  is. 
no  hsemorrhage ;  if  bleeding  ensues,  then  one  or  more  of  the  maternal  cotyle- 
dons have  been  injured,  or  perhaps  torn  ofi*  altogether — an  accident  not  vnth- 
oat  danger  sometimes,  and  all  the  more  serious  if  a  number  of  the  cotyledons 
is  involved.  This  injury  may  lead,  in  addition  to  hsemorrhage,  to  uterine 
irritation,  metritis,  or  uterine  phlebitis. 

Still,  such  an  untoward  accident  is  not  always  the  result  of  injury  to  the 
cotyledons,  as  instances  are  recorded  in  which  great  numbers,  or  even  the  whole 
of  the  maternal  placentae,  have  been  torn  away  by  ignorant  empirics,  and  yet 
the  animals  have  survived — we  have  shown  at  the  commencement  of  this 
work  that  fecundation  and  gestation  may  even  take  place  after  ablation  of 
the  cotyledons.  ^Nevertheless,  these  cases  must  be  looked  upon  as  entirely 
exceptional,  and  must  not  be  relied  upon  as  evidence  that  these  bodies  can 
be  injured  with  impunity. 

In  order  to  be  assured  that  the  whole  of  the  foetal  envelopes  has  been 
removed  from  the  uterus,  it  is  well  to  make  an  examination  of  them.  Know- 
ing their  conformation  and  extent,  there  should  be  no  difficulty  in  ascertain- 
ing whether  they  are  all  present. 

After  the  removal  of  the  membranes,  there  always  remains  in  the  uterus  a 
quantity  of  thick,  grumous,  diversely-coloured  fluid,  more  or  less  unpleasant 
Bmelling,  which  is  derived  from  the  foetal  fluids,  the  blood  which  has  escaped 
&om  the  umbilical  cord,  and  the  partly-decomposed  envelopes.  As  the  reten- 
tion of  this  fluid  is  likely  to  do  harm,  particularly  if  there  is  any  wound  or 
abiasionof  the  mucous  membrane,  as  much  as  possible  of  it  should  be  removed 
by  the  half-dosed  hand.  It  is  often  advisable  to  wash  out  the  interior  of  the 
organ  with  tepid  water,  and  to  inject  a  weak  solution  of  carbolic  acid,  chloral, 
or  permanganate  of  potass. 

When  extraction  of  the  envelopes  has  been  effected  in  good  time,  and 
irith  the  necessary  precautions,  the  Cow  bears  the  operation  very  well,  and 
does  not  appear  to  be  much  inconvenienced,  while  but  little  after-treatment 
is  needed.  Gentle  walking,  if  the  weather  is  fine,  in  order  to  calm  its  rest- 
lessness and  to  allay  the  straining,  if  it  is  still  present ;  keeping  in  a  well- 
lighted  and  properly  ventilated  stable ;  a  blanket  over  the  body  if  the  tem- 
perature is  low ;  a  few  enemas,  if  constipation  threatens ;  and  a  light  laxative 
diet,  with  bran,  oatmeal,  or  linseed  gruel,  are  usually  all  that  are  necessary. 

When  the  envelopes  have  putrefied  in  the  uterus,  through  delay  in  remov- 
ing them,  and  an  abundant  and  fetid  discharge  flows  from  the  vulva,  while 
the  animal  itself  is  unwell  and  feverish,  then  the  case  is  serious,  and  requires 
instant  and  close  attention.  The  uterus  must  be  cleared,  without  delay, 
firom  its  putrescent  contents,  and  in  order  to  accomplish  this,  the  hand  must 
be  passed  into  the  organ,  and  everything  removed  which  it  can  possibly  seize. 
&fore  doing  so,  however,  the  hand  and  arm  should  be  well  and  frequently 
smeared  with  carbolised  lard,  butter,  or  oil,  to  prevent  septic  infection ;  if 
there  are  wounds  or  abrasions  upon  them,  the  greatest  care  should  be  taken 
in  this  respect — indeed,  it  is  questionable  whether  they  should  be  introduced 
at  all  if  the  skin  is  not  intact. 

When  everything  has  been  taken  away  which  the  hand  can  remove,  then 
ihe  interior  of  the  oigan  should  be  thoroughly  cleansed  by  the  continuous 
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i^jecfdon  of  tepid  water  fiom  a  laige  syiixige  and  tabe,  until  the  floid  corner 
away  perfectly  dean. 

Very  weak  eolations  of  the  before-mentioned  antipotrascaita  shoald  also 
be  injected,  bnt  they  need  not  be  allowed  to  remain.  Should  the  diachaige 
continue,  this  treatment  may  be  repeated  daily  until  it  ceases ;  and  tonieSr 
stimulants,  and  antiputrescents  (as  the  sulphite  of  soda)  adminktoed  inter- 
nally.    Good  food  and  cleanliness  are  also  essentials  in  treatment. 

Th&  hands  and  arms  of  the  operator  should  be  thoroughly  washed  as  sooik 
as  possible  after  the  uterus  has  been  emptied ;  for  this  purpose  nothing  is 
better  than  carbolised  soap.  On  the  slightest  sensation  of  uneasiness  in  the 
arm,  advice  should  be  taken  with  regard  to  it,  as  an  attadc  of  Edk^fmaparh- 
rUionis  ia  often  a  serious  affair,  and  has  necessitated  the  amputation  of  fingei^ 
and  even  the  greater  portion  of  the  arm. 

It  must  be  remembered  that  cleansing  and  detergent  injections  are  abso- 
lutely required  when  the  mucous  membrane  of  the  yagina  or  uterus  is  inflamed, 
abraded,  or  wounded,  and  has  been  in  contact  with  putrid  membranes  or  flnick 
More  particularly  are  they  necessary  in  placental  retention  in  the  Hue 
— an  animal  peculiarly  liable  to  septic  infection.  Indeed,  so  much  is  this 
the  case,  that  it  may  be  laid  down  as  a  rule  that  manual  extraction  of  the 
membranes  is  always  indicated  in  the  Mare,  when  they  are  not  espelled  im> 
mediately  after  birth.  The  injection  of  warm  water  wUl  materially  ftdHtitd 
the  operation. 

With  the  Mare,  however,  retention  of  the  placenta  does  not  invanayy 
lead  to  serious  results,  as  several  cases  are  on  record  in  which  it  haseontinaed 
for  two  days,  and  even  longer.  Binz  mentions  an  instance  in  which  the 
membranes  were  not  thrown  off  until  the  ninth  day,  owing  to  adhesion  of 
the  uterus  to  a  hernial  sac. 
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CHAPTER  IL 
Post  Fartum  Hssmorrhage. 

HiEMORRHAGE  trom  the  uterus,  or  *^  flooding,"  after  abortion,  or  the  hiith  of 
the  foetus  at  the  ordinary  term — an  accident  so  frequent  and  frl^^miing  in 
woman — would  appear  to  be  far  from  common  in  the  domesticated  animsk 
This  difference  between  the  female  of  the  human  species  and  that  of  animsK 
is  evidently  due  to  the  dissimilarity  in  organisation  of  the  uteiine  mocoos 
membrane  in  them,  particularly  at  the  insertions  of  the  placenta  fostalis ;  ts 
well  as  to  the  absence  of  those  immense  vascular  lacunae  which  exist  in  the 
uterus  of  woman^  the  walls  of  which  are  so  thin  and  fragUe  as  to  be  easOy 
torn  when  the  placenta  is  detached,  and  which  renders  insufficient  contact 
tion  of  the  uterus  after  delivery  such  a  gmve  matter.  Another  reason  &r 
the  unfirequency  of  metrorrhagia  in  the  veterinary  obstetrisf  s  patients^  is  the 
great  rarity  of  placenta  prcpcia  in  them,*  and  which  is  a  somewhat  common 
cause  of  hsemorrhage  either  during  or  after  delivery  in  woman. 

•  Fnmek  {Hamdlmch  de  Tkierarstlidken  Gt^rttkiilfUi,  and  ZeiUhrift  fMr  TUtmditi^ 
hat  olearlj  draionftnted  the  ooeomnoe  of  placenta  pnena  in  animala  Orej  {ViiUnatriM% 
ToL  zzri.  p.  18)  giTcs  two  imtanoea  of  what  lie  believed  to  be  this  coiiditioB.    ▲  Utmtr,  ■ 
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Nevertlielefis,  whether  owing  to  some  anatomical  or  pathological  peculiarity^ 
to  atony  of  the  uterine  walls,  rupture  of  veasels  during  removal  of  the  foetal 
placenta,  or  even  during  its  spontaneous  expulsion,  almost  every  practitioner 
of  any  experience  has  met  with  cases  of  metrorrha^  of  a  more  or  less  alarm- 
ing character.  So  serious,  indeed,  is  this  haemorrhage,  that  the  mortality 
has  been  estimated  as  high  as  73  per  cent,  of  the  cases  reported. 

We  have  already,  at  page  185,  alluded  to  metrorrhagia  occurring  during 
pr^nancy.  In  what  Cox  has  designated  "  pre-placental  presentation  "  (Vete- 
rinary  Journal,  March,  1877,  p.  178),  we  may  have  hsemorrhage  ensuing. 
According  to  this  authority,  such  presentations  are  rare,  and  if  they  occur  at 
the  termination  of  gestation,  may  be  looked  upon  as  unfavourable ;  though 
they  are  most  firequent  in  cases  of  abortion,  and  are  then  seldom  followed  by 
serious  results.  Metrorrhagia  ensues  when  the  usual  period  of  parturition 
has  been  exceeded,  and  the  ''water-bag''  has  been  presented  and  ruptured,  the 
entire  placenta  fostalis  coming  away  before  the  foetus  itself.  "  In  some  cases, 
a  considerable  portion  of  the  membranes  envelop  the  fore-parts  of  the  foetus, 
and  occasionally  to  such  an  extent  as  to  retard  delivery ;  this  may  be  shredded 
off  and  removed  without  risk,  but  it  will  be  found  that  the  posterior  part  re- 
mains attached.  The  fatality  attendant  upon  these  cases  is  owing  to  neglect 
of  examination  and  proper  aid,  and  this  negligence  is  owing  to  the  absence 
of  'pains.'  After  the  removal  of  the  foetus,  it  is  found  that  hsemorrhage 
has  taken  place  from  the  open  vessels,  and  the  quantity  indicates  that  it 
commenced  immediately  after  the  separation  of  the  placenta.  I  have  seen 
these  cases  only  in  cattle." 

In  certain  instances,  there  can  be  no  doubt  that,  as  in  woman,  insufficient 
contraction,  of  the  uterus  is  a  cause  oi  post  partum  hsemorrhage ;  and,  accord- 
ing to  Schroeder,  this  atony  of  the  organ  is  especially  observed  after  a  rapid 
emptying  of  its  cavity,  whether  artificially  or  naturally  produced,  also  after  a 
previous  and  very  considerable  distention.  It  therefore  occurs  after  very 
rapid  deliveries,  too  early  turning,  and  extraction,  in  hydramnios,  and  twins. 
The  haemorrhage  is  sometimes  also  due  to  general  debility,  and  too  feeble 
development  of  the  uterine  muscles  (either  congenital  or  depending  upon 
previous  very  difficult  labours).  Partial  adhesions  of  the  placenta  to  the 
uterine  wall,  which,  however,  are  rarely  caused  by  real  connective-tissue 
hands,  may  aJso  give  rise  to  profuse  hsemorrhage;  because  the  separated  places 
in  the  vicinity  of  the  adhesions  can  only  imperfectly  contract. 

Symptoms. 

The  symptoms  oipost  partum  hsemorrhage  are  not  well  marked,  unless  the 
bleeding  is  visible,  though  they  are  those  of  profuse  htemorrhage  in  general. 
There  is  the  quick,  weak,  running  down  pulse,  which  becomes  imperceptible 
as  death  approaches,  and  the  throbbing,  irregular  contractions  of  the  heart ; 
the  decoloration  of  the  mucous  membranes,  rapidly  increasing  prostration  of 
the  animal,  with  the  unsteady  staggering  gait  on  movement,  and  the  difficulty 

jMflring  through  a  field  in  which  Cows  were  grazing,  came  n^n  a  newly-expelled  placenta,  and 
imowing  tiiat  one  <^  the  animala  was  in  calf,  and  near  parturition,  he  returned  to  hia  farm,  and 
gare  direetiona  that  the  calf  should  be  looked  for,  as  he  could  not  find  it  in  the  pastures.  No- 
thing d  it  oould  be  disoorered,  howerer,^  and  the  Cow  was  therefore  driven  home.  While  being 
sulked,  however,  it  began  to  show  uneasiness,  and  to  evince  evident  signs  of  approaching  labour. 
Graj  was  sent  for,  and  he  states :  "  On  examining  my  patient,  I  found  a  dead  foetus  wiUi  all 
four  1^  presenting,  which  was  with  the  greatest  £fficulty  extracted."  'Hhe  Cow  lived.  In  the 
seeond  instance,  he  was  caUed  to  attend  a  Cow  which  had  expelled  the  foetal  membranes,  and 
exhibited  great  uneasiness.  "  In  this  case,  on  making  an  exploiation,  I  again  found  the  fcBtus 
preaenting  in  a  false  position  ;  but,  after  a  little  manual  dexterity,  I  was  enabled  to  leinove  a 
oead  oilf  of  unuaoally  large  size."    ^e  Cow  survived. 
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of  TttftintftiniTig  the  standing  position  towaids  the  end ;  the  haggaxd/ooei; 
with  chilliness  of  the  surface,  cold  clammy  peispiiation  breaking  oat  over  the 
body ;  and,  finally,  the  recumbent  position,  convulsiona,  and  death. 

Sometimes  there  are  indications  of  abdominal  pain — indicated  by  pawing 
and  looking  anxiously  at  the  flanks ;  but  these  indications  are  only  l&dj  to 
be  present  when  the  haBmorrhage  is  due  to  traumatic  influences.  Whoi  the 
hemorrhage  per  vulvam  is  discernibley  then,  of  course,  there  can  be  no  diffi- 
culty in  diagnosing  the  accident ;  but  when  it  is  entirely  internal,  the  mam- 
festation  of  the  symptoms  above  indicated  should  give  rise  at  onoetoa 
suspicion  of  the  state  of  afGurs,  and  lead  to  a  mamial  exploration  of  the 
uterus. 

TreaimtnL 

The  essential  indication  in  the  treatment,  is  to  suppress  the  luemonhage 
as  speedily  as  possible ;  the  next,  to  sustain  the  vital  powers  of  the  animaL 

If  the  foetal  membranes  have  not  been  expelled,  they  must  be  removed 
without  delay — yet  as  gently  as  may  be ;  as,  imtil  this  removal  is  effected, 
the  uterus  will  perhaps  not  contract.  The  contraction  of  the  organ  ia  vexy 
important,  and  when  the  membranes  are  present,  it  often  happens  that  the 
manipulation  required  to  remove  them,  brings  about  this  results  If  the 
membranes  are  not  present,  then  the  hand  and  arm  must  be  pushed  into  the 
uterus,  and  gently  moved  about,  in  order  to  excite  contraction,  if  the  oigan 
is  flaccid  and  uncontracted. 

At  the  same  time,  the  interior  of  the  organ  should  be  freed  from  the  Uood 
and  clots  it  may  contain ;  cold  water  douches  ought  to  be  applied  to  the  loiss 
and  vulva,  as  well  as  injections  of  the  same.  If  deemed  necessary,  a  tovel, 
or  sheet,  steeped  in  cold  water,  or  a  large  sponge  impregnated  wiUi  vinegv- 
and-water,  perchloride  of  iion,  or  any  other  styptic,  may  be  passed  into  the 
vagina,  or  even  into  the  uterine  cavity. 

Should  the  haBmorrhage  persist,  revulsives  in  the  form  of  mustard  cata- 
plasms, or  stimulating  liniments,  may  be  applied  to  distant  parts  of  the  body, 
as  the  chest,  neck,  or  limbs.  Internally,  tannic  acid,  salts  of  lead  and  mor- 
phia, perchloride  of  iron,  tincture  of  ergot  of  rye,  or  any  other  agent  likely  to 
act  as  a  haemostatic,  may  be  administered. 

1.  In  1822,  Gell4  {PtUhologie  Bovine,  vol.  iiL,  p.  539)  was  called  npon  to  atteada 
Cow  which  was  losing  much  blood  from  the  vulva.  The  animal  had  calved  two  dsyi 
before,  and  on  the  previous  day,  as  the  secundinos  had  not  come  away,  the  owner  bad 
attempted  to  remove  them  himself.  In  doing  so,  however,  owing  to  ignorance^  he  bad 
taken  away  not  only  the  membranes,  but  also  a  good  number  of  maternal  ootyledfrn* 
and  so  caused  the  haemorrhage.  When  G^^  saw  the  animal,  a  long  stream  cl  bkwd, 
as  thick  as  a  straw,  flowed  from  the  vulva ;  the  pulse  was  full  and  strong  ;  the  creitan 
verv  restless.  Four  kilogrammes  of  blood  were  abstracted  (!),  and  &e  injection  of 
cold  water  into  the  vagina  ordered.  Soon  after,  the  uterus  was  explored,  and  sbovt 
one  third  of  the  membranes — ^which  had  been  left  by  the  owner — ^were  removed,  sa 
well  as  some  clots.  The  treatment  was  continued  until  the  next  day,  when  the  aniinal 
was  welL 

2,  3.  Schaack  reports  {Journal  de  MSd,  VSL  de  Lyon,  1851)  that  on  two  occammM, 
in  pulling  at  the  membranes  in  order  to  remove  them,  he  has  torn  away  lam  cotj- 
ledons.  "  This  accident  has  been  followed  by  haemorrhage  and  muscular  trembliqp ; 
then  ensued  suffering,  fever,  tumefaction  around  the  vulvar  opening  and  in  eight  or 
ten  days  death  occurred."  This  unfortunate  result  happened  dun^  summer,  sad 
death  was  probably  due  to  septic  metritis  rather  than  to  the  baBmotrhage— though  tha 
latter  may  nave  been  indirectly  the  cause  of  the  metritis. 

4.  Saint-Cyr  {Op.  cU.,  p.  600)  observed  a  case  of  uterine  haemorrhage  under  the  fol- 
lowing circumstances.  A  fine  Mare,  three  years  old  and  a  primipars,  gave  biith  to  s 
foal  aner  much  difficulty,  and  inversion  of  the  uterus  soon  followed.     When  Saint- 
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Cyr  aiiived,  the  organ  was  entirely  expelled,  and  hnng  as  low  as  the  hocks,  forming  a 
tomoar  much  larger  than  an  ordinary  backet.  The  Mare  was  straining  incessantly. 
Despairing  of  effecting  reposition  of  the  organ  in  the  condition  in  which  it  then  was, 
a  naxi^er  of  somewhat  deep  scarifications  were  made  in  the  tumified  and  reddened 
mncons  membrane,  by  means  of  a  lancet ;  and  as  soon  as  the  blood  began  to  flow  in 
abnndsnoe  the  tumour  diminished  in  volume,  until  at  lensth  it  was  so  much  smaller 
iliat  reduction  was  attempted — it  being  anticipated  that  the  haemorrhage  would  cease 
when  this  was  achieved.  But  though  reposition  of  the  uterus  was  ultimately  accom- 
j)li8hed,  the  blood  still  continued  to  flow,  and  soon  its  interior  was  so  distended  as 
to  induce  new  expulsive  efforts^  which  terminated  in  the  uterus  being  aeain  inverted. 
It  was  in  vain  that  attempts  to  check  the  bleeding  were  made  by  abuncbEint  affusions 
of  acidulated  cold  water ;  the  animal  became  weak,  staggered  about,  fell,  and  died 
without  the  hsemorrhage  being  checked  in  the  slightest  degree. 

The  whole  of  the  performance  did  not  occupv  more  than  half  an  hour.  This  oc- 
CTured  at  the  commencement  of  Saint-Cyr's  professional  career,  and  it  taught  him  a 
lesson  as  to  the  danger  of  scarifications — in  the  Mare  at  least— in  inversion  of  the 
uterus. 

5.  Peuch  (Saint-Cyr,  Op,  eU.,  p.  600)  was  sent  for  at  mid-day  in  haste,  to  see  a  Mare 
which  could  not  foaL  The  animal  was  found  standing,  the  head  drooping,  eyes  half- 
dosed,  and  exhibiting  great  prostration  ;  it  was  much  emaciated.  The  owner  said  that 
from  time  to  time  it  strained,  but  nothing  appeared ;  the  "waters  "  had  escaped  in  the 
morning.  Exploration  found  the  hind  limbs  engaged  in  the  vagina ;  they  were  secured, 
and  by  traction  a  foal  was  readily  extracted,  but  it  was  dead.  No  sooner  was  delivery  ef- 
fected, however,  than  the  Mare  sank  on  the  ground,  and  at  the  same  time  there  afipeared 
at  the  vulva  an  enormous  mass,  which  in  a  seconder  two  descended  to  the  hocks:  in  a  few 
seconds  complete  inversion  of  the  uterus  had  taken  place,  and  firom  the  mucous  mem- 
brane, which  was  now  external,  an  abundance  of  blood  oozed  and  streamed — ^bright- 
.red,  like  arterial  blood.  In  presence  of  such  a  formidable  haemorrhage,  there  was  not 
a  moment  to  lose.  The  owner,  who  was  the  only  assistant  present,  was  requested  to 
get  the  Mare  up,  and  this  was  happily  accomplished  without  very  much  difficulty,  when 
i'each  seized  the  uterus  with  both  liands,  and  in  a  few  minutes  the  organ  was  reduced. 
As  soon  as  this  was  effected  the  bleeding  ceased.  To  prevent  a  relapse,  Peuch  kept 
his  arm  in  the  uterus  for  about  a  quarter  of  an  hour,  when  it  was  cautiously  with- 
drawn and  no  more  blood  flowed.  A  good  bed  of  litter — higher  behind  than  before — 
was  then  prepared,  and  on  this  the  Mare  was  led  and  its  head  secured  to  the  rack,  to 
prevent  lying  down.  It  was  watched  for  several  hours,  during  which  it  received  some 
grael.  On  the  next  day,  an  injection  of  dilate  perchloride  of  iron  was  administered, 
and  afterwards  injections  of  decoction  of  willow  bark.  The  following  day  nothing 
amiss  was  observed,  and  some  months  later  the  Mare  was  sold. 

6.  Vemant  {Bee,  de  Mid,  VH,,  1872,  p.  523),  in  1867,  was  called  to  attend  a  Mare 
which  had  foaled  during  the  night,  and  nad  lost  an  enormous  quantity  of  blood  per 
vulvam.  The  owner  hiui  removed  the  placenta,  by  pulling  at  the  pjortion  hanging  out 
of  the  vulva,  and  the  bleeding  immediately  ensued.  Though  no  time  was  lost  in  at- 
tending the  Mare,  the  distance  being  very  short,  when  Vemant  arrived  the  animal 
was  dead. 

7.  Vemant  (Ibid.)  relates  an  exactly  similar  case  which  occurred  in  his  nractice  in 
1872,  and  which  was  also  due  to  removing  the  placenta  artificially  from  a  Mare  after 

•a  normal  delivery. 

8.  Anderson  ( Veterinarian,  1844,  p.  357)  attended  a  Mare  which,  while  in  foal,  had 
fsllen  into  a  saw-pit,  and  this  accident  brought  on  labour ;  inversion  of  the  uterus  im- 
mediately followed  the  expulsion  of  the  foetus,  and  the  animal  died  from  haemorrhage. 

9.  Mayer  {Ibid,,  vol.  xvl,  p.  45)  gives  an  instance — almost  exceptional,  we  beUeve 
—of  bleeding  from  the  funis  uml3uicalis  after  calving.  The  subject  was  a  valuable 
young  Cow,  "of  full  plethoric  habit,"  which  had  been  rather  uneasy  during  parturi- 
tion. "  The  consequence  was,  that  after  the  foetus  was  expelled  there  were  two  or 
three  quarts  of  blood  poured  out  from  the  cord ;  but,  as  sometimes  happens,  the 
parties  did  not  take  the  proper  alarm,  until  the  blood  kept  issuing  from  time  to  time 
in  such  quantities  as  to  endanger  the  animal's  life  ;  they  then  sought  for  assistance, 
but  before  it  could  be  rendered,  the  animal  was  dead." 

10.  Mayhew  {Ibid,,  vol.  xxi,  p.  559)  had  under  treatment  a  small  terrier  Bitch, 
which  had  been  for  some  hours  in  lsJb)our.  Two  dead  puppies  and  a  living  one  were 
extracted.  The  animal  was  greatly  exhausted,  and  whue  a  stimulant  was  being  ad- 
ministered, a  stream  of  brisht  arterial  blood  was  observed  flowing  from  the  vagina. 
^'The  luemorrhage  graduaUy  increased,  and  the  Bitch,  raising  itself,  began  to  uiow 
symptoms  of  delinum.  The  case  looked  desperate,  and,  concluding  that  we  bleeding 
was  proceeding  from  the  uterus^  which,  in  consequence  of  the  enfeebled  condition  of 
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the  animal,  had  not  power  to  contract,  I  resolved  to  resort  to  the  injection  o£  ooli 
water.  Half  an  oonce  of  the  tincture  of  galls  was  mixed  with  a  quart  of  water ;  bst 
not  more  than  the  third  of  a  pint  was  iniected,  before  a  ahaip  bat  low  cry  infonned  sib 
that  the  affent  had  done  its  work.  No  more  was  injected ;  bnt  the  hsmoniiage 
ceased,  and  the  Bitch  seemed  refreshed."    It  recoTered. 

11.  Cox  {Ibid,,  voL  xxvii.,  p.  16)  reports  the  case  of  a  Cow  which,  showiBg  s^impUsm 
of  calvinff  the  previons  day,  the  owner  examined  it  and  found  the  calf  in  a  wrong 
position,  bnt  with  the  help  of  a  neighbonr  contrived  to  accomplish  deliveiy.  Fhn 
that  time  the  Cow  became  nnwell,  refusing  all  food,  etc.  Cox  found  the  pulse  q^aa/k, 
and  weak  ;  the  mucous  membranes  blanched ;  breathing  quick  and  laborious ;  eon- 
stipation  ;  limbs  cold  and  nose  dnr.  Suspecting  rupture  of  the  utems,  he  introdnoad 
his  arm,  and  although  very  little  blood  had  been  discharged,  the  case  was  disoovend 
to  be  one  of  "  floodmg,''  the  uterus  being  full  of  coagulatod  blood ;  the  Cow  wai  evi- 
dently sinking.  A  sponge,  impregnated  with  acetic  add  and  tincture  of  opium  mixed, 
was  passed  into  the  uterus  ;  stimulants  were  administered,  with  plenty  ot  gnel ;  sad 
cold  water  was  constantly  applied  to  the  loins,  vulva,  etc.  The  anunal  recovered. 
There  was  no  straining  until  the  arm  was  passed  into  the  uterus,  and  in  all  probsbilztf 
this  stimulus  to  contraction  was  the  principal  factor  in  suppressing  the  hcmoniui^ 

12.  Sarginson  {Ibid,  voL  xxx.,  p.  329)  alludes  to  a  Cow  which  was  brutally  nsl- 
treated  by  an  empiric,  who  forcibly  dilated  the  os  uteri,  and  tore  away  a  calf,  whidi 
soon  after  died.  Profuse  luemorrhage  commenced  immediately,  "the  blood  fairiy 
spouting  out."  The  placenta  had  be^  extracted  along  with  the  calf.  The  os  uteri 
and  vagma  were  lacerated  to  some  ex^nt ;  the  Cow  was  sinking  from  loss  of  Uood. 
Cold  water  was  continually  applied  to  the  loins  for  many  hours,  and  dilute  sulphoik 
acid  given  internally.  This  checked  the  hemorrhage,  and  stimulants  and  tooies, 
with  good  food,  being  allowed,  the  animal  in  seven  days  was  convalescent. 

1^  14.  King  {Ibid.,  vol.  xlii,  p.  157)  gives  a  description  of  two  cases  of  jwrfjwtsit 
uterine  luemorrhage  in  the  Cow,  in  which  he  succeeded  in  suppressing  the  bleeding  by 
slowly  injecting  cold  water  into  the  uterus.  By  furnishing  himself  with  two  bladders, 
and  holding  each  in  succession — when  filled  with  water — ^in  contact  with  the  laigeeod 
of  the  Dipe  of  an  ordinary  clyster  syringe,  and  pressing  the  bladdeir  with  the  other 
hand,  he  was  enabled  to  introduce  the  fluid  very  gnduaJly  and  with  little  force. 
Three  gallons  w^re  thus  injected.  The  animals  were  freely  supplied  with  stimulsnti 
at  intervals. 

15.  Cox  ( Veterinary  Journal  March,  1877)  delivered  a  Cow  of  its  calf  without  diiE- 
culty ;  the  placenta  followed,  and  everything  appeared  to  be  well  until  soon  sfter, 
when  it  was  reported  that  the  animal  was  "  parting  with  great  quantities  of  blood. 
This  proved  to  oe  the  case ;  it  was  discharged  in  volume  equal  to  an  ordinary  pomp 
spout.  It  was  an  ursent  case.  I  soaked  four  or  ^y^  double  towels  and  a  sheet  in 
cold  water,  and  passed  them  through  the  vagina  into  the  uterus,  and  then  blocked 
that  passage  up  in  a  similar  manner.  From  fifty  to  sixty  cans  of  cold  water  were 
thrown  on  ker,  and  a  double  cloth  over  her  loins  was  kept  constantly  wet.  Aoetste 
of  lead  and  opium  were  administered  internally,  witii  alternate  doses  of  laxative  raedi> 
cine.  On  the  third  day  the  cloths  were  eased  by  twisting  tiiem,  and  on  the  foortii 
day  they  were  expelled.  The  animal  recovered,  and  was  in  usual  milk  in  ten  or  twelve 
days." 

16.  The  same  veterinary  surgeon  {Ibid.)  was  sent  for  in  great  haste  to  see  a  BCsre 
which  had  foaled,  and  was  reported  to  be  losing  great  quantities  of  Uood.  When  he 
arrived,  he  found  the  animal  so  exhausted  that  it  was  staggering  about.   "  In  sevenl 

S laces  where  she  had  stood  for  a  short  time,  were  dots  m^blood  the  siae  of  s  man's 
ead,  besides  much  fluid  blood  that  had  been  evacuated,  and  had  sunk  into  the  ground. 
I  douched  her  with  a  great  volume  of  cold  water,  and  adopted  the  treatment  before 
mentioned.    I  did  not  introduce  cloths  into  the  vagina.    The  Mare  recovered." 


CHAPTER  HL 

Inversioxi  of  the  Utems. 

r6laj^ofthefUerus^otvagin(>J^^  agnfies 

oigan,  oonsiBting  in  its  partiAl  or  complete  taniiiig 
I  fundus  escaping  thioagh  the  os  uteri  (partial 
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3um),  TBgina,  and  Tolya,  and  perhaps  descending  as  low  as  the  hocks  (canypleU 
inversiof^,  where  it  fonns  a  more  or  less  volaminous  tumour. 

When  the  inversion  is  yery  partial,  nothing  whatever  is  seen  externally, 
and  an  exploration  alone  reveals  the  existence  of  the  accident ;  if  more  de- 
velopedy  the  uterus  appears  as  a  round  tumour  between  the  labia  of  the  vulva 
when  the  animal  is  lying,  and  especially  if  the  floor  is  sloping  backwards, 
which  causes  the  gastro-intestinal  mass  to  press  upon  the  organ.  Sometimes 
the  procidence  is  so  very  slight  that  there  is  merely  a  bulging  inwards  at  the 
fundus  of  the  uterus,  or  in  one  of  the  comua. 

In  complete  inversion,  we  not  unfrequently  have  prolapsus  of  a  portion  of 
the  vagina ;  and  it  is  recognised  as  appearing  in  two  forms  or  degrees,  ac- 
cording as  there  is  inversion  of  the  body  of  the  uterus,  or  inversion  of  the 
comua  as  well;  sometimes  it  is  only  one  comu,  which  is  then  deviated  to  the 
right  or  left  of  the  vertical  direction  of  the  body  of  the  organ,  according  as  it 
is  one  or  other  of  these  parts.  If  both  comua  are  completely  inverted,  they 
terminate  inferiorly  in  the  form  of  a  cone ;  but  if  they  are  only  incompletely 
80,  then  they  remain  cylindrical  at  their  lower  end,  and  at  the  centre  of  the 
cylinder  is  a  depression  or  cascal  cavity. 

Inversion  of  the  uterus  is,  of  course,  only  possible  when  the  os  uteri  is 
dilated ;  consequently,  it  occurs  either  immediately  before  or  after  birth. 

Again,  inversion  is  simple  or  complicated.  It  is  simple  when  the  viscus 
is  intact,  uninjured,  and  not  accompanied  by  the  extrusion  or  displacement 
of  any  other  organ.  When  it  is  wounded  or  torn,  or  when  there  is  accom- 
panying hernia  or  protrusion  of  other  viscera,  then  it  is  compHcaUd, 

As  we  have  said,  ruminants  are  most  liable  to  this  accident :  the  Cow 
coming  first,  then  the  Sheep  and  Groat ;  the  Mare  is  less  frequently  affected, 
and  the  Sow  and  Bitch  perhaps  not  so  often  as  the  Mare.  Inversion  of  the 
uteros  has  been  observed  in  the  Cat  and  Eabbit. 

With  the  Bitch  and  Sow,  incomplete  inversion  of  the  uterus  is  far  from 
imcommon,  as  is  also  simple  inversion  of  the  vagina,  for  which  it  might  be 
mistaken:  In  uniparous  animals,  the  whole  of  the  organ  is  usually  inverted ; 
while  in  multiparous  creatures,  generally  little  more  than  the  portion  which 
contained  the  fcBtuses  is  involved. 

The  accident  has  been  observed  in  animals  kept  in  houses  and  stables,  as 
well  as  in  those  roaming  about  at  liberty ;  and  it  has  been  known  from  time 
immemorial.  The  Eoman  veterinarian,  Yegetius,  alludes  to  it,  and  recom- 
mends the  employment  of  an  inflated  pig's  bladder  as  a  very  good  pessary. 

Symptoms, 

The  symptoms  of  uterine  inversion  vary  with  its  extent.  With  uniparous 
animals,  inversion  always  commences  at  the  fundus  of  the  organ,  most  fre- 
qaently  towards  the  hu^est  oomu  where  the  greater  part  of  the  foetus  was 
lodged.  Under  the  influence  of  an  irregular,  and  kind  of  spasmodic,  con- 
traction, this  part  is  drawn,  or  pushed  inwards,  just  as  the  foot  of  a  stocking  is 
inverted ;  and  this  action  continuing,  the  fundus  or  oomu  is  more  or  less 
rapidly  carried  towards  the  os,  through  which  it  passes  into  the  vagina  {ir^ 
compteU  invernon),  dragging  after  it  the  body  of  the  organ,  which  also 
becomes  inverted  as  it  proceeds. 

It  is  rare  indeed  that  inversion  does  not  go  beyond  this ;  for  the  'con- 
sidemble  alteration  in  position  and  relations  which  has  already  taken  place, 
gives  rise  to  sensations  of  discomfort  and  pain,  and  these  re-act  on  the 
nervoas  system,  and  induce  contraction  of  the  uterine  and  abdominal 
musdes.    Powerful  and  hurried  expulsive  efforts  ensue,  and  soon  the  organ 
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18  ptished  1)eyond  the  Tnlva,  "where  its  own  weight  cairies  it  downwaids, 
and  lenders  ^e  prolapsus  compleie — the  lining  or  muoons  memlnane  hsTisg 
hecome  external 

When  inyersion  is  complete,  the  ntems  has  the  form  of  an  enormoos  pen 
or  calahash-shaped  tumour,  hanging  between  the  posterior  limbs :  the  wider 
and  rounded  portion  being  inferior,  and  sometimes  extending  as  low  as  the 
hocks,  the  narrow  extremity  or  pedicle  being  at  the  vulva,  in  the  intezkff  of 
which,  and  between  the  labia  and  the  tumour,  is  a  more  or  less  deep  and 
circular  cul^e-sac,  according  as  the  prolapsus  has  involved  a  certain  extent 
of  the  vagina 

Th  at  the  surface  of  the  tumour  is  composed  of  the  uterine  mucous  mem- 
brane, is  easily  apparent  from  its  softness  and  colour — ^which  is  sometimes 
a  bright  red,  at  other  times  somewhat  violet  or  brown,  according  as  it  is 
much  injected  with  venous  blood,  or  irritated  by  the  external  air,  or  the 
litter,  faeces,  etc.,  with  which  it  may  have  come  in  contact,  and  which  may 
be  adhering  to  it.  With  the  Mare  and  Sow,  we  can  recognise  the  utecine 
placental  villi,  and  the  innumerable  depressions  for  the  reception  of  thoee 
of  the  foetal  placenta ;  in  the  Cow,  Sheep,  and  Goat,  we  have  the  de^red 
isolated  fungiform  eminences  or  cotyledons,  and  in  the  Bitch  and  Cat^  the 
wide  dark-brown  zone.  Sometimes  we  notice  with  the  Cow, — ^more  raidy 
with  the  Mare, — portions  of  chorion  still  attached  to  the  placental  soifKe 
of  the  uterus ;  and  nearly  always  are  seen  excoriations,  more  or  lees  exten- 
sive ecchymoses,  and  even  gangrenous  patches,  on  the  membrane — indicatioiiB 
of  the  injury  the  organ  has  sustained,  either  during  or  after  parturition. 
This  mucous  surface  is  not  so  sensitive  as  might  be  imagined ;  it  is  more  or 
less  hot,  and  bleeds  at  the  slightest  touch,  though  the  haemorrhage  may 
not  be  profuse ;  at  one  side  or  the  other  may  be  noticed  a  kind  of  depression 
— the  opening  to  the  comu  which  is  not  yet  inverted. 

The  longer  the  period  which  has  elapsed  since  inversion  occurred,  so  the 
larger  is  the  tumour.  This  increase  is  due  to  the  violent  expulsive  efforts  of 
the  animal,  as  well  as  to  the  increase  in  weight  of  the  oigan  in  oonsequenoeof 
the  congestion  and  iniiltration  which  has  taken  place  in  its  textures :  con- 
stricted— even  strangulated — at  its  upper  part,  the  circulation  is  maintained 
with  great  difficulty,  and  the  capillaries  become  goiged  with  blood.  The 
walls  of  the  organ  lose  their  elasticity,  become  tibickened  and  dense,  and 
darker  tinted,  until,  from  its  increased  volume  and  altered  aspect,  it  ean 
scarcely  be  recognised ;  while  its  reposition  is  rendered  extremely  difficulty 
if  not  impossible. 

In  consequence  of  the  excessive  hyperaemia,  ulceration  and  gangieM 
usually  supervene;  these  are  serious  lesions,  and  may  induce  a  &tal  tenni- 
nation. 

Such  a  grave  accident  as  this,  in  which  we  have  such  extensive  displace- 
ment, with  severe  straining  at  the  suspensory  ligaments  of  the  uterua,  and 
sometimes  their  rupture ;  l^e  irritation  and  perhaps  abrasions  or  wounds  of 
the  mucous  membrane;  the  tension  on  the  vagina,  and  the  compreasiQa  <^ 
various  parts  or  oigans — all  this  might  be  expected  to  produce  geneial  dis- 
turbance. And  this  is  the  case.  From  the  very  commencement^  and  even 
before  anything  is  apparent  at  the  vulva,  the  animal  is  uneasy  and  auxioaa- 
looking ;  it  paws  witii  the  fore,  or  stamps  with  the  hind-feet ;  switches  the 
tail  as  if  driving  off  insects ;  lies  down  and  gets  up  frequently,  findii^  no 
ease  in  either  attitude;  and  strains  more  or  less  energetically  at  closer  or 
wider  intervals,  thus  adding  to  the  extruded  mass.  Not  unfrequently  the 
Maie  kicks  at  the  prolapsed  uterus,  or  endeavours  to  attack  it  widi  its 
teeth. 
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At  first  there  is  no  perceptible  fever,  and  the  animal,  in  the  intervals  of 
straining,  attentive  to  what  is  going,  on  aroond  it,  is  solicitous  about  its 
progeny,  and  may  even  eat.  This  state  is  not  of  long  duration,  however ; 
for  soon  after  inversion  is  complete,  indications  of  fever  manifest  themselves  : 
quickened  pulse  and  respiration,  elevated  temperature,  and  an  expression  of 
anxiety  and  pain.  The  straining  is  more  frequent  and  eneigetic,  and  soon 
exhausts  the  animal ;  and  the  prostration,  together  with  the  great  weight  of 
the  pendant  uterus,  compels  it  to  assume  and  maintain  the  recumbent  pos- 
ture, in  spite  of  attempts  to  make  it  get  up.  The  organ  assumes  a  gangrenous 
or  intensely  inflamed  appearance,  and  the  animal  soon  succumbs,  either  &om 
the  nervous  prostration  resulting  from  its  sufferings,  or  from  the  condition  of 
the  uterus. 

In  woman,  sudden  inversion  of  the  uterus  always  leads  immediately, 
according  to  Schrooder,  to  great  general  disturbance — ^the  heart's  action  is 
deianged,  and  syncope,  convulsions,  vomiting,  etc.,  may  sometimes  be  caused 
by  the  sudden  change  in  the  position  of  the  uterus.  More  frequently  those 
symptoms  depend  upon  acute  cerebral  ansBmia,  to  which  the  sudden  emptying 
of  Uie  uterus  of  its  contents  already  predisposes,  but  which  must  be  still 
greater  when  not  only  the  contents  of  the  uterus,  but  the  whole  organ  itself, 
passes  out  of  the  abdominal  cavity.  The  blood  then  rushes  into  the  vessels 
of  this  cavity,  which  are  suddenly  under  a  greatly  diminished  pressure,  and 
the  cerebral  ansemia  that  ensues  is  due  to  the  scanty  supply  which  the  upper 
half  of  the  trunk  now  receives. 

A  similar  condition  is  sometimes — though  rarely — observed  in  animals, 
and  particularly  in  the  Mare.  A  good  instance  is  iJiat  furnished  by  Peuch 
at  page  569  (case  5). 

ComflicaUons, 

One  of  the  ordinary  complications  of  this  accident,  is  the  adherence  of  the 
foetal  placenta  to  the  uterine  surface ;  though  this  is  much  more  frequent 
with  animals  which  have  a  multiple  placenta — Cow,  Sheep,  and  Croat — ^than 
with  the  Mare,  Ass,  Sow,  Carnivorous  animals,  or  the  Eabbit.        ' 

The  inversion  of  the  uterus — ^when  complete — also  brings  about  displace- 
ment of  the  vagina,  as  Hurtrel  d'Arboval  has  remarked ;  the  deeper  portion 
of  this  part  is  found  folded  on  the  neighbouring  surface  of  the  cervix ;  the 
bladder  and  inferior  wall  of  the  rectum  are  drawn  into  the  middle  of  the 
pelvic  canal,  and  occupy  the  place  the  uterus  has  quitted ;  the  meatus  urinarius 
is  doubled  on  itself,  and  so  compressed  that  no  urine  can  flow  through  it ; 
while  the  ureters  continuing  to  carry  that  fluid  to  the  bladder,  this  reservoir 
soon  becomes  filled  and  greatly  distended,  without  relief  being  possible.  Hence 
results  another  source  of  suffering,  and  another  cause  of  esdiausting  efforts 
which  are  added  to  those  occasioned  by  the  prolapsed  uterus.  In  certain 
cases  there  may  also  exist  prolapsus  of  the  rectum,  and  displacement,  or  even 
inversion,  of  the  bladder. 

The  uterus  may  also  be  wounded  or  torn,  either  from  bad  management 
during  parturition,  or  frx)m  ii^udicious  attempts  at  reposition ;  or  the  injury 
may  be  due  to  rats,  cats^  dogs,  or  pigs  gnawing  at  the  bleeding  mass ;  some- 
times it  is  the  creature  itself,  or  a  neighbouring  animal  which  inflicts  the 
damage. 

The  contact  of  the  air,  and  particularly  of  foreign  bodies,  induces  inflam- 
mation, which  frequently  runs  on  gangrene,  and  this  to  dissolution.  Grangrene 
is  readily  induced  in  the  Sheep.  Sometimes  perforation  of  the  vagina  or 
uterus,  arising  at  times  from  sloughing  of  a  gangrenous  patch,  has  caused  figital 
peritonitis ;  at  other  times  pelvic  absciesses  have  formed. 
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After  reduction  has  been  effected,  metritis  and  metio-peritonitis  may  appeir; 
this  is  not  at  all  nnlikely  in  the  Mare.  Lafoase  mentions  paiaplegia  altoasa 
complication;  this  may  be  a  consequence  of  gangrene  and  septic  infecticn. 

An  exceptional  complication  is  hernia  of  the  intestines,  thiongh  a  nqtoe 
inthenterua  Itmaybenoted  that  in  pxolapsiis  uteri  in  theMaie^ithaBhip- 
pened  that  the  colon  has  followed  the  fundus  of  the  o^gan,  uid  beoome 
invaginated  in  the  inverted  sac  Funk  also  mentions  the  case  of  a  Bitch  in 
which  one  of  the  comua  became  inverted,  and  prevented  the  expulsion  q£ 
the  remaining  foBtuses  fiom  the  other  comu ;  thus  necessitating  the  pa- 
fozmance  of  the  CaBsaiean  section. 

Ayrault  has,  on  three  occasions,  encountered  an  unusual  complicationafter 
reduction  of  the  prolapsed  organ,  in  the  form  of  severe  lameness,  with  knuck- 
ling over  of  the  two  hind-fetiock  joints,  but  without  any  articular  swelling. 
This  complication  disappeared  as  tiie  animals  recovered  &om  inveiaioii. 

Prognosis, 

There  can  scarcely  be  any  doubt  that^  if  no  assistance  is  rendered  to  in 
animal  suffering  from  prolapsus  uteri,  death  must  ensue^  and  more  or  lea 
speedily ;  as  gangrene  is  inevitable,  while  spontaneous  reduction  is  im- 
possible. 

In  some  instances  death  occurs  in  less  than  twenty-four  hours,  but  most 
frequently  the  aninal  may  live  from  three  to  five  days — ^very  rarely  longer. 
Sabini  (Journal  des  FetSr.  du  Midi,  1869,  p.  175),  an  Italian  veterinsxiuL 
cites  a  case  in  which  treatment  was  not  adopted  until  the  seventh  day;  bat 
this  is  an  altogether  exceptional  instance. 

Inversion  of  the  uterus  is  generally  fatal  when  owners  of  animals  have 
neglected  to  procure  assistance  until  too  late,  or  who  employ  ignorant  people 
to  attempt  reduction.  If  attended  to  sufficiently  early  by  those  who  are  com- 
petent^ the  number  of  recoveries  is  considerable,  and,  as  Saint-Cyr  truly  ob- 
serves, perhaps  in  no  other  pathological  condition  is  the  utility  and  power 
of  art,  when  invoked  at  the  proper  time,  better  demonstrated. 

The  prognosis  is  not  equidly  fSavourable,  however,  in  all  the  domesticated 
li^niTniklR ;  and  between  the  Mare  and  Cow,  for  instance,  the  difference  is 
considerabl& 

With  regard  to  the  latter  animal,  Deneubourg,  who  has  often  had  to  tnat 
this  accident,  has  never  lost  one  of  his  patients.  In  one  hundred  cases, 
Donnarieix  has  only  had  three  deaths.  Moens,  in  twenty-seven  cases,  has  not 
had  a  fatal  termination.  Guillaume,  cited  by  Gell^,  lost  three  cases  oat  of 
forty-two  ;*Loyer  of  Nemours,  nine  out  of  twenty-seven ;  and  Mazore,  Hol- 
land, one  in  four. 

With  regard  to  the  Mare,  Donnarieix  had  eight  cases,  and  all  perisked; 

Cruzel  had  three,  and  they  also  succumbed ;  Schaack  only  saved  oneof  twa 

In  249  cases  of  prolapsus  uteri  in  the  Cow,  collected  by  Saint-Cyr,  then 

were  30  deaths— or  a  mortality  of  12  per  cent    For  the  Mare  he  only  foand 

19  cases,  and  of  these  14  were  fatal — a  mortality  of  74  per  cent 

A  number  of  authorities  quoted  by  Zundel  give  the  per  centage  of  recoveiies 
in  the  Cow  as  97,  and  in  the  Mare  as  50. 

It  would,  therefore,  appear,  and  it  is  no  doubt  true,  that  this  accident  is 
much  more  fatal  in  the  Mare  thau  the  Cow. 

Inversion  in  the  Sow  is  nearly  always  fatal,  unless  amputation  of  the  uteros 
is  resorted  to ;  but  this  animal  and  the  Bitch  will  li?e,  in  very  rare  cases^fiv 
two,  three,  or  four  days  with  the  uterus  prolapsed. 
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It  has  often  1)een  stated  that  inversion  of  the  uteros  leads  to  infecnndity; 
but  though  it  may  do  so  in  some  instances,  yet  it  cannot  be  accepted  as  a 
Tole.  Numerous  cases  axe  on  record,  and  particularly  for  the  Cow  and 
Sitch,  ID  which  fecundation  has  taken  place  after  this  accident 

Though  inversion  is  likely  to  recur  sh&t  another  pregnancy,  or  even  during 
a  sncceeding  gestation,  yet  even  in  this  case  it  is  not  invariably  so ;  though 
to  avert  it  care  may  be  necessary. 

Causes* 

Inversion  of  the  nterus  is  generally  consecutive  to  parturition,  and  is  moat 
frequent  in  the  Cow,  whose  uterine  ligaments  are  so  extensive  and  ex- 
tensibleL  It  usually  occurs  within  two  or  three  days  after  parturition,  rarely 
later. 

With  multiparous  animals,  in  which  each  uterine  comu  forms  a  kind  of 
independent  uterus,  it  can  be  understood  that  one  of  these  may  alone  be  in- 
verted, the  foetus  contained  in  the  other  comu  being  retained  there  for  some 
time — though  not  without  danger  to  its  existence  should  this  period  be  much 
prolonged. 

Withuniparous  animals,  however,  this  cannot  take  place,  it  appears;  as  the 
uterus  cannot  become  inverted  without  the  foetus  being  expelled.  Never- 
theless, Aubry  (RecueU  de  Med.  Veterinaire,  1859,  p.  731)  has  published  a 
very  curious  observation,  in  which  it  is  mentioned  that  a  Cow,  affected  with 
prolapse  of  the  vagina  during  pregnancy,  had  complete  inversion  of  the  left 
comu  at  the  end  of  that  period;  but  the  calf,  which  was  lodged  in  the  right 
comu,  and  which  was  alive  and  well  developed,  was  retained  there  for  two 
entire  days.  It  was  then  necessary  to  interfere  and  effect  delivery,  which  was 
followed  by  total  inversion  of  the  organ.  This  incident,  which  appears  to  bo 
unique,  does  not,  however,  prevent  us  from  accepting  the  rule  as  general, 
that  inversion  of  the  uterus  is  absolutely  incompatible  with  the  prolongation 
of  gestation. 

In  order  that  this  inversion  can  take  place,  it  is  essential  that  the  os  uteri 
is  more  or  less  dilated ;  consequently,  the  accident  is  only  observed  in  breeding 
animals,  and  either  during  or  Soon  after  parturition  or  abortion. 

In  order  that  it  can  occur,  a  certain  degree  of  relaxation  of  the  sub-lumbar 
uterine  ligaments  must  be  present;  there  must  also  be  some  cause  of  irritation 
in  operation  after  the  expulsion  of  the  foetus,  sufficient  to  excite  the  contrac- 
tion of  the  muscles  of  the  uterus  and  lead  to  inversion — though  it  is  often 
dif&cult  to  ascertain  what  this  cause  may  be. 

In  very  many  instances  gestation  has  gone  on  to  its  full  term,  the  animal 
is  strong  and  healthy,  birth  natural  and  easy,  and  there  is  nothing  to  indi- 
cate the  advent  of  such  an  accident — when,  suddenly,  after  a  few  expulsive 
efforts,  the  uterus  is  ejected  in  an  inverted  state. 

It  has  been  attempted  to  explain  the  occurrence  of  the  accident  in  such 
cases,  by  alluding  to  the  lymphatic  temperament  of  the  animals,  and  their 
consequent  laxity  of  tissue ;  and  it  is  often  the  case  that  Cows  which  are 
"  soft,"  and  kept  on  food  that  is  better  suited  for  the  production  of  milk 
than  flesh,  are  the  most  frequent  subjects  of  inversion :  this  sometimes  occur- 
ring after  each  birth,  and  though  parturition  was  perfectly  normal. 

Inversion  or  retropulsion  of  the  vagina  during  pregnancy,  has  also  been 
accused  as  the  cause  of  inversion  of  the  uterus ;  and  it  may  be  so  in  some  in- 
stances^ but  it  certainly  is  not  so  in  alL  Indeed,  excellent  authcrities  main- 
tain that  there  is  no  proof  that  this  accident  is  more  frequent  in  ftnimalfl  gu£. 
fering  from,  inversion  of  the  vagina  than  those  which  are  not.    And  it  must 
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be  remembeied,  as  already  stated,  that  the  os  must  be  more  or  leas  dilated 
and  dilatable  for  inTeisioii  of  the  nteros  to  occur — a  condition  which  does  not 
always,  nor  yet  frequently,  co-exist  with  vaginal  inveision.  The  latter,  indeed, 
is  fax  itorn  rare  in  non-pr^^ant  animals,  and  in  those  which  have  never  been 
pregnant ;  and  it  is  not  at  all  uncommon  in  those  which  are  advanced  in 
pregnancy,  and  yet  do  not  suffer  afterwards  from  this  uterine  displacemfini 
Difficult  and  laborious  parturition,  when  much  manipulation  and  eneigetie 
traction  on  the  foetus  have  been  employed,  has  likewise  been  acknowledged  as 
a  cause  of  uterine  inversion ;  and  it  is  certain  that  the  efforts  to  remove  a  foetos 
which — ^whether  from  malposition,  deviation  of  parts,  excess  of  volume,  etc.— 
cannot  be  expelled  in  a  natural  manner,  are  somewhat  frequently  followed  1)j 
this  accident.    But  on  the  other  hand,  how  often  do  we  find  that  tiie  most 
vigorous — even  painful  and  violent — ^traction,  and  long  and  complicated 
manoeuvres — are  not  succeeded  by  inversion ;  while,  on  the  contraiy,  the 
easiest  and  most  rapid  birth  sometimes  is. 

The  retention  of  the  foetal  placenta  beyond  the  ordinary  period,  must 
also  be  taken  into  account  as  one  of  the  exciting  causes ;  as  it  then  acts 
OS  a  foreign  body,  irritates  the  interior  of  the  uterus,  and  so  by  a  reflex 
action  induces  contraction  of  its  muscular  layer — this  giving  rise  to  invagina- 
tion of  the  extremity  of  one  of  the  comua,  which  is  supposed  to  be  the  com- 
mencement of  inversion. 

It  is  also  extremely  probable  that  injudicious  traction  on  the  foetal  mem- 
branes may,  for  mechanical  and  physiological  reasons,  bring  about  this  lesolt 
in  a  flaccid  and  dilated  uterus,  when  the  cervix  is  also  relaxed.  More 
especially  is  this  likely  to  happen  if  the  placenta  is  adherent  towards  the 
fundus  of  the  oigan,  or  in  one  of  the  comua. 

Much  mystery  appears  to  have  attached  to  this  inversion  of  the  uteroa,  and; 
though  various  causes  have  been  assigned  as  operating  in  its  production,  jet 
as  these  were  not  present  in  every  case,  it  has  been  admitted  that  a  particolar 
predisposition  must  have  existed. 

We  are  much  inclined  to  believe  that  several  causes  may  be  invoked  to  ac- 
count for  the  accident.  A  flaccid,  non-contracted  uterus  after  birth,  vith  a 
weak  cervix  and  dilated  os,  and  relaxed  broad  ligaments,  we  would  certainly 
look  upon  as  a  predisposing  condition ;  and  this  is  most  likely  to  be  present 
in  lymphatic  animals,  or  those  suffering  from  atony,  brought  about  by  debility 
through  disease,  or  bad  or  insufficient  S>od,  exposure  to  weather,  etc  When 
this  condition  is  present,  it  is  easy  to  understand  why  inversion  may  oocor 
from  abdominal  pressure  at  the  comua  or  fundus  of  the  oigan,  or  external 
mechanical  force ;  and  we  can  also  comprehend  why  an  antiperistaltic  move- 
ment of  one  of  the  comua,  or  a  portion  of  it — just  as  happens  in  intussoso^ 
tion  of  the  intestines — ^may  take  place  sometimes,  and  lead  to  this  condition 
immediately  after  birth,  and  before  the  cervix  has  had  time  to  contract 
Any  trifling  irritation  may  lead  to  this  wrong  movement,  and  once  commenced 
it  is  &r  more  likely  to  continue  than  to  cease— as  in  the  case  of  the  intestineSr 
when  one  portion  becomes  invaginated  within  another. 
We  believe  this  will  be  found  to  be  the  correct  opinion. 

TrealtfMni. 

Whatever  may  be  the  cause  of  inversion  of  the  uterus,  the  obstetrist  must 
lose  no  time  in  remedying  the  accident ;  as  when  interference  is  not  prompt, 
a  £iital  termination,  or,  at  the  very  least,  most  serious  consequences  xapkUy 
ensue. 
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In  tieating  the  inveisioii,  several  important  indications  are  to  be  observed, 
bat  they  may  be  classed  as :  (1)  the  immediate  or  preliminary  measures  which 
the  local  symptoms  demand,  (2)  the  reduction  or  reposition  of  the  vJterus,  (3)  the 
retention  of  the  organ,  (4)  the  after  treatment;  or  should  reposition  be  im- 
possible or  contra-indicated,  then  recourse  must  be  had  to  (5)  excision  or  ampi^ 
lotion  of  the  uterus. 

Preliminary  Measures. 

The  preliminary  measures  consist  in.  combating  the  local  and  general 
symptoms. 

The  animal  is  sometimes  standing,  sometimes  lying  down.  If  the  latter, 
it  must  be  got  up  by  some  means  or  other ;  as  the  standing  attitude  is  by  far 
the  best  for  reducing  the  inversion,  there  being  more  space  in  the  abdomen 
when  its  walls  are  not  compressed  by  the  ground,  and  the  obstetrist  can 
operate  more  easily  and  quickly,  while  the  downward  inclination  of  the  lower 
surface  of  the  pelvis  and  abdomen  is  favourable  for  reduction  and  retention. 
If  the  animal  is  not  very  feverish,  but  only  debilitated,  and  there  is  other- 
wise no  great  urgency  in  the  case,  a  strong  diffusible  stimulant  may  be  adminis- 
tered, with  the  view  to  enabling  it  to  get  up.  It  may  also  be  induced  to 
rise  by  bringing  a  dog  before  it ;  or  it  may  be  aided  by  a  sack  or  sheet  passed 
under  its  chest 

K  it  cannot  be  made  to  get  up,  or  is  unable  to  stand  when  raised,  then  of 
coarse  reposition  must  be  effected  while  it  is  lying — fatiguing,  and  often 
troablesome,  as  the  operation  then  is.  This  fatigue  and  difficulty  may  be 
somewhat  diminished  in  raising  the  hind-quarters  of  the  animal  as  much  as 
possible,  by  means  of  bundles  of  straw  placed  under  them, — all  the  litter  being 
removed  from  beneath  the  abdomen,  so  as  to  relieve  the  viscera  it  contains 
from  pressure  as  much  as  possible.  Cosse,  Tyvaert,  Haubuer,  Andersen,  and 
others  advise  placing  the  animal  on  its  back,  with  the  croup  so  raised  ;  while 
Viboig,  Fassler,  Bettinger,  Obermayer,  Hering,  Merkt,  Adam,  and  several 
other  obstetrist^  recommend  raising  or  suspending  the  animal  by  the  hind- 
limbs,  over  a  beam — ^a  procedure  which,  they  assert,  is  most  advantageous 
when  reposition  is  possible  or  advisable.  But,  as  has  just  been  said,  the  recum- 
bent position,  with  the  larger  animals,  is  always  to  be  avoided  when  possible, 
and  every  means  should  be  tried  to  get  them  to  stand.  With  the  smaller 
aninuds — as  the  Sheep,  Goat,  Sow,  Bitch,  or  Cat — it  is  convenient  to  place 
them  on  a  bench  or  table,  and  lying  either  on  the  side  or  back,  with  the  hind- 
quarters well  raised. 

If  the  accident  is  recent — an  hour  or  two,  or  even  a  little  longer — the 
uterus  may  be  returned  at  once ;  but  should  a  longer  interval  have  elapsed, 
it  is  well  to  ascertain  the  condition  of  the  rectum  and  bladder,  and  to  empty 
them  if  necessary  ;  though  it  must  be  confessed  that  it  is  often  a  most  diffi- 
cult task  to  accomplish  evacuation  of  the  bladder.  It  may  be  done,  however, 
by  causing  assistants  to  raise  the  uterus,  and  to  seek  for  the  meatus  urinarius 
un  its  lower  surface,  near  the  vulva,  introducing  one  or  two  fingers  into  that 
canal,  or  a  catheter  through  it  into  the  bladder. 

Should  the  foetal  membranes  still  be  adherent  to  the  uterine  surface — 
wholly  or  partially — then  they  must  be  carefully  removed  without  injuring 
the  cotyledons,  enucleation  being  effected  in  the  manner  already  described. 
If  properly  performed,  this  removal  should  not  cause  any  haemorrhage ;  and 
if  any  pulpy  gangrenous  cotyledons  are  found,  it  is  better  to  remove  them  at 
once  with  scissors  than  leave  them  to  be  eliminated  in  the  ordinary  way ; 
though  if  they  show  any  vitality  at  all  they  need  not  be  interfered  with. 
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Tom  or  gangrenous  portions  of  mucons  membrane  are  also  to  be  excised  in 
the  same  manner. 

This  done,  the  uterus  should  be  cleansed  from  matters  adhering  to  its  sn> 
face — such  as  litter,  mud,  dirt, filth  or  blood;  and  this  may  be  effected bjmeuiB 
of  a  fine  soft  sponge  or  cloth,  the  fluid  employed  being  either  cold  or  tepid 
water,  milk  and  water,  some  astringent  or  soothing  lotion,  if  there  is  much  tume- 
faction or  irritation,  or  a  stimulating  fluid — as  the  dilute  tincture  of  opium— if 
the  organ  is  much  bruised  and  congested.  Some  practitioners  immeise  the 
entire  uterus  in  a  bucket  containing  either  of  these  fluids;  and  some  particu- 
larly prefer  cold  water,  allowing  the  oigan  to  remain  in  it  for  as  long  as  five 
or  ten  minutes.  By  this  means  it  is  fireed  from  extraneous  matten  and 
cleansed ;  while  the  congestion  is  allayed  and  the  mass  considerahly  reduced 
in  size.*  Meyer,  Pfirter,  and  others  state  that  this  immersion  in  cold 
water  has  an  astonishing  effect,  and  greatly  facilitates  reposition.  Sdmee 
even  recommends  the  application  of  ice,  which,  he  asserts,  not  only  diminishes 
the  volume  of  the  protruded  organ,  but  allays  its  irritability  and  contractions. 
When  attempting  to  reduce  the  comu  or  uterus,  he  holds  a  piece  of  ice  in 
the  hand  he  applies  to  the  part. 

If  &om  long  inversion  and  consequent  congestion,  infiltration,  or  inflaiuTna- 
tion,  the  volume  of  the  uterus  is  so  increased  that  it  appears  impossible  to 
return  it,  scarifications  may  be  made  on  its  surface ;  these  often  lead  to  a 
notable  decrease  in  its  size,  and  reduction  may  then  be  effected*  If  it  is  de- 
termined to  scarify  the  organ,  the  greatest  circumspection  should  be  obserTed 
in  making  the  incisions ;  they  must  be  quite  superficial,  and  only  a  few  at  a 
time.  Should  the  hsBmorrhage  prove  excessive — ^which  it  sometimes  does, 
when  the  scarifications  are  deep  and  numerous — ^then  styptics  must  be 
applied. 

K  the  uterus  is  torn,  it  may  be  necessary  to  close  the  wound  by  the 
continuous  suture — but  this  must  not  be  drawn  too  tight ;  mere  apposition 
of  the  edges  being  all  that  is  necessary.  If  the  wound  is  not  extensive^  it 
need  not  be  closed;  indeed,  there  are  many  cases  on  record  in  which  wounds 
of  the  uterus  have  not  been  sutured — ^the  organ  having  been  merely  returned 
to  the  abdominal  cavity,  and  yet  recovery  has  taken  place. 

K  hernia  of  the  intestine  or  any  other  viscus  is  present,  then,  of  couise, 
this  must  be  reduced  before  the  uterus. 

Reduction  or  Reposition. 

When  inversion  of  the  uterus  is  incomplete — a  very  rare  occurrence — and 
the  organ  has  not  passed  beyond  the  vagina,  reduction  is  comparatively  easy. 
It  is  sufficient,  with  the  larger  animals,  to  introduce  the  closed  fist  into  the 
vagina,  and  to  push  the  uterus  as  far  into  the  abdomen  as  may  be  deemed  ne- 
cessary. When  the  animal  strains,  the  operator  must  not  push,  but  maintain- 
ing what  he  has  accomplished  as  well  as  he  can,  recommence  as  soon  as  the 
expulsive  effort  has  ceased.  Whether  inversion  is  complete  or  incomplete, 
and  if  the  animal  is  standing  or  lying,  it  is  always  well  to  have  the  hind- 
parts  higher  than  the  fore. 

When  it  is  complete,  then  four  assistants  are  necessary.     One  of  these 

*  A  little  care  on  the  part  of  owners  of  animala,  would  often  proTe  of  great  adTantage  ta 
aTertiag  serious  consequences  in  such  an  accident  as  inversion  of  the  uterus,  before  the  arrival 
of  the  veterinarj  surgeon.  This  care  should  be  mainly  directed  to  keeping  the  animal  in  s 
standing  attitude  ;  and  preventing  the  uterus  ftom  lleing  sofled,  bruised  or  torn,  as  well  M 
swollen.  The  organ  may  readily  and  easily  be  preserved  m>m  injury  by  receiving  it  on  a  sheet 
or  large  cloth,  or,  better  still,  a  basket  or  tray,  and  holding  it  well  raised  until  professional  as- 
sistance arrives. 
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stands  at  the  animal's  head,  and  holds  it  firmly — ^if  a  Cow  he  may  seize  it 
by  a  horn  with  one  hand  and  nasal  septum  by  the  other  ;  if  it  is  a  Mare,  a 
twitch  on  the  nose  or  ear  may  be  required,  and  it  may  even  be  necessary  to 
haye  a  side-line  on  one  of  the  hind-limbs.  Another  assistant  holds  the  tail 
over  the  croup  with  one  hand,  and  with  the  other  he  presses  or  pinches  the 
loins  in  order  to  diminish  the  straining ;  while  a  man  stands  at  each  side  of 
the  croup  to  aid  in  raising  and  returning  the  uterus.  It  is  well  to  attract 
the  animal's  attention  as  much  as  possible,  as  it  then  offers  less  opposition 
to  the  manipulations,  and  docs  not  strain  so  violently.  Pinching  the  nose 
and  loins  will  be  found  very  effective  in  this  respect,  and  if  a  Cow,  a  dog 
may  be  introduced  in  &ont  of  it.  Should  the  animal  be  much  exhausted  or 
unsteady,  two  additional  assistants  may  be  required  to  stand  at  each  side. 

The  uterus  must  be  placed  on  a  cloth  or  sheet  in  two  or  three  folds  and 
well  moistened,  the  ends  being  held  by  the  two  assistants  at  the  croup,  so 
that  the  oigan  may  be  lifted  as  high  as  the  vulva.  By  doing  so,  there  is 
neither  traction  nor  compression  on  the  mass,  and  as  the  circulation  in  it  is 
thereby  much  facilitated,  the  tumefaction  subsides  to  a  corresponding  degree. 
It  also  allows  the  operator  more  freedom,  as  he  could  not  sustain  the  weight 
of  the  prolapsed  organ — sometimes  as  much  as  100  to  140  pounds — and  at 
the  same  time  attempt  its  reposition. 

Indeed,  some  practitioners  recommend  that  the  two  comers  of  each  end  of 
the  cloth  on  which  the  uterus  is  placed,  should  be  tied  round  the  neck  of  the 
assistants,  so  that  their  hands  may  also  be  firee  to  aid  the  operator  in  his 
manoeuvres  :  though  this  device  must,  one  would  imagine,  have  more  dis- 
advantages than  conveniences. 

When  the  animal  strains  very  severely  and  almost  continuously — as  some- 
times happens  during  reposition — it  is  useful  to  constrain  the  chest  as  much 
as  possible  by  a  girth,  so  as  to  prevent  its  expansion.  It  may  even  be  neces- 
sary to  give  a  strong  anodyne  ^ught  of  chloral  or  opium. 

For  effecting  reposition,  three  methods  are  recommended,  and  these  we 
will  now  notice :  merely  observing  that  whichever  may  be  adoJ)ted,  the 
operator  always  stands  directly]  behind  the  animal,  with  the  inverted  organ 
immediately  before  him. 

First  Method. — If  the  inverted  tumour  formed  by  the  uterus,  external  to  the 
vulva,  is  not  very  voluminous,  and  if  by  the  application  of  cold  water  to  it 
—should  it  be  tumefied — ^it  is  reduced  in  size,  then  reposition  may  be  effected 
by  pressure  on  the  fundus  of  the  organ.  This  pressure  is  to  be  made  by  the 
closed  fist  against  the  central  part  of  the  tumour ;  and  in  some  instances,  if  it 
id  well  directed,  and  the  inversion  not  serious,  the  organ  may  be  returned  to 
the  pelvic  cavity  by  one  push,  while  another  will  carry  it  into  the  abdomen. 

Eainard  and  other  practitioners  approve  of  this  method,  and  describe  it 
somewhat  in  detail.  The  operator  is  to  seek  for  the  largest  comu — that 
which  contained  the  foetus — seize  it  by  the  fundus,  and  reduce  this  by  push- 
ing it  inwards,  as  we  would  the  finger  of  a  glove  which  has  been  turned  out- 
side in :  continuing  the  reduction  by  successive  portions  until  the  pedicle  of 
the  tumour  is  reached,  when  more  serious  resistance  is  encountered  from  the 
OS  uterL  This  being  overcome,  the  body  of  the  uterus  is  next  replaced, 
either  by  the  fist  pressing  against  the  widest  part^  or  by  using  a  pessary. 
The  pressure  is  to  be  directed  straight  forward,  through  the  vulva  and  pelvic 
canal,  upwards  and  inwards. 

Great  care  is  necessary  in  exerting  the  pressure,  which  should  not  be  ap- 
plied while  the  aninial  is  straining.  During  expulsive  efforts,  the  operator 
must  be  content  to  wait^  merely  keeping  the  parts  where  he  has  carried  them, 

37—2 


580  ACCIDENTS  INCIDENTAL  TO  PARTURITION. 

until  the  straining  has  ceased.  The  pressure  must  be  steady  and  well- 
directed,  so  as  not  to  bruise  or  lacerate  the  uterus.  When  a  portion  is  got 
within  the  vulva,  it  is  held  there  by  one  hand,  while  the  other  manipulates 
the  next  part  to  be  returned.  Eeduction  must  be  effected  progressively,  so 
that  the  organ  may  be  completely  replaced ;  if  it  is  not,  then  re-invenion  is 
certain  to  occur. 

Some  practitioners  employ  the  pad  or  cup-shaped  pessary,  to  aid  them  in 
this  operation ;  the  round  end  is  applied  to  the  fundus  of  the  uteros,  and 
the  pressure  is  made  at  the  other  end  of  the  instrument  by  the  chest  or  ab- 
domen of  the  operator,  whose  hands  are  thus  at  liberty  to  direct  the  viKtts 
into  the  vulva  and  vagina. 

Second  Method. — K  the  uterine  tumour  is  voluminous,  and  hangs — a  heavj 
mass — ^as  low  as  the  hocks,  then  the  first  method  is  dangerous,  if  not  imprac- 
ticable, and  must  not  be  attempted.  The  best  method  now  undoubtedlj  i» 
to  return,  first,  the  parts  of  the  organ  nearest  the  vuivay  and  not  act  directly  on 
the  fundus  of  the  uterus  until  the  greater  portion  has  been  rejdaced  in  the 
pelvis. 

In  order  to  accomplish  this,  the  assistants  on  each  side  of  the  croup  raise 
the  uterus  in  the  manner  already  described,  so  as  to  bring  it  near  the  vnlTa, 
and  opposite  the  axis  of  the  pelvis.  Then  the  operator  gently  presses  with 
open  hands  on  each  side  on  the  parts  close  to  the  vulvar  opening,  in  order  to 
force  them  gradually  into  it.  By  acting  in  this  way  with  care  and  patience, 
and  preventing,  as  well  as  he  can,  the  expulsion  of  those  portions  he  has  already 
reduced,  the  tumour  by  degrees  becomes  diminished,  and  may  even  be  en- 
tirely returned.  But  it  is  not  necessary  to  continue  the  method  after  two- 
thirds  or  three-fourths  of  the  total  mass  has  been  conveyed  into  the  pelvic 
cavity ;  for  it  is  then  more  expeditious,  and  quite  as  safe,  to  apply  the  closed 
fist  to  the  extremity  of  the  tumour,  and  push  it  directly  into  the  vagina  and 
abdomen.  In  some  instances  it  will  be  found  that,  towards  the  termination 
of  reduction,  the  organ  itself  returns  to  its  normal  position,  and  often  qoite 
suddenly,  as  if  it  had  been  thrown  back  by  a  spring. 

Sometimes  a  combination  of  the  first  and  second  methods  is  most  useful : 
an  assistant  pressing  on  the  extremity  of  the  tumour,  while  the  operator  ma- 
nipulates near  the  vulva. 

Third  Method, — ^This  method  was  first  brought  to  notice  by  Coculet  (Jim- 
nal  des  Vet.  du  Midi^  1862),  who,  finding  the  previous  methods  long  and 
laborious,  set  himself  the  task  of  improving  it. 

This  he  has  succeeded  in  doing  by  an  ingenious  procedure,  which  is  de- 
scribed as  follows.  A  dry  and  clean  piece  of  linen,  about  a  yard  in  lengthy 
and  twenty- eight  to  thirty  inches  wide,  is  passed  beneath  the  inverted  uterus, 
and  close  up  to  the  vulva ;  its  lower  border  is  then  lifted  over  the  organ,  one 
of  the  ends  folded  over  it,  and  then  the  other  end  over  this,  so  as  to  envelop 
the  entire  uterus — the  four  corners  of  the  wrapper  being  uppermost.  Tepid 
water  is  now  kept  incessantly  applied  to  this  cloth,  which  is  gradually  tight- 
ened every  minute,  by  placing  the  open  hand  beneath  the  mass,  and  with 
the  other  baud  pulling  at  the  upper  end  of  the  wrapper. 

This  equable,  gentle,  and  sustained  pressure  over  the  entire  organ,  soon 
(fifteen  to  twenty  minutes)  brings  about  a  marked  diminution  in  its  size,  and 
renders  its  reduction  easier. 

The  method  has  been  most  successfully  employed  on  several  occasions ; 
though  some  practitioners  prefer  immersing  the  protruded  uterus  in  cold 
water  at  once,  as  being  a  quicker  plan  for  reducing  it,  while  also  efkd^Z 
the  necessary  cleansing  process. 
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Certainly  cold  water  might  fireqaently  be  substituted  for  tepid,  and  com- 
pression might  commence  at  the  lower  extremity  of  the  organ,  particularly  if 
the  bandage  is  elastic,  on  the  Esmarch  principle ;  this  would  greatly  expedite 
the  operation,  and  would  prevent  injury  to  the  uterus. 

Jensen  (Bering's  Bejpertorium,  1874,  p.  183)  describes  a  similar  method  to 
that  of  Coculet. 

When  the  uterus  has  been  returned  to  the  abdominal  cavity,  the  operator 
has  then  to  ascertain  if  it  is  properly  disposed.  It  sometimes  happens  that 
the  extremity  of  one  or  other  of  the  comua  remains  invaginated  in  itself  to  a 
certain  extent,  and  thus  renders  reduction  incomplete ;  this  will  undoubtedly 
induce  renewed  straining,  and  in  all  probability  bring  about  re-inversion.  It 
is,  therefore,  essential  that  the  hand  of  the  operator  should  carefully  examine 
eveiy  part  of  the  interior  of  the  uterus  and  the  genital  canal,  and  particularly 
aronnd  the  cervix. 

This  is  more  especially  necessary  when,  after  reposition  has  been  effected, 
straining  continues — a  sure  indication  that  the  peats  are  not  in  their  normal 
position.  The  hand  must  then  be  again  introduced,  and  if  any  abnormal 
folds  of  the  mucous  membrane — any  commencing  invagination — is  encoun- 
tered, this  must  be  gently  smoothed  down,  or  adjusted,  and  replaced — ^not 
forgetting,  should  the  comua  be  involved,  the  very  dissimilar  disposition  of 
these  in  the  Mare  and  Cow. 

When  reposition  has  been  finally  accomplished,  the  straining  ceases,  and 
the  animal  soon  appears  to  be  quite  easy :  that  is,  if  reduction  is  made  early 
— on  the  same  day,  for  instance — and  provided  there  is  no  injury  to  the 
organ.  It  is  generally  advisable  to  keep  the  hand  in  the  uterus  for  a  short 
time  until  the  latter  begins  to  contract  freely ;  if  this  is  not  done,  the  flaccid 
organ  may  again  become  inverted. 

With  the  smaller  animals,  reposition  is  rendered  difficult,  because  of  the 
small  pelvis  not  admitting  the  hand ;  and  with  some,  and  particularly  the 
Sow,  riaduction  of  the  prolapsed  comu  or  comua  is  often  a  serious  matter. 
The  comua  must  be  reduced  in  the  manner  already  indicated,  the  finger,  or 
even  a  tallow  candle,  being  employed  to  replace  them,  then  the  body  of  the 
organ  should  follow ;  a  small  pessary  with  a  handle,  or  retroverter,  may  be 
used  to  complete  the  operation.  Frick,  a  Swiss  veterinarian  (Schweizer  Ar- 
chiv,  voL  xii.  p.  249)  has  adopted  a  plan  which  has  succeeded  in  his  hands,  and 
also  with  other  obstetrists  who  have  tried  it.  The  inverted  organ  being  reduced, 
the  animal  is  raised  by  the  hind  limbs,  and  a  quantity  of  mucilaginous  fluid 
is  iigected  into  the  vagina  and  utems,  until  they  are  filled.  This  fluid  acts 
in  a  mechanical  manner,  forcing  the  uterus  to  distend  and  assume  its  ordinary 
form. 

In  some  cases,  when  reduction  is  attempted,  the  animal  continues  to  strain 
80  violently  that  it  is  almost  impossible  to  operate,  notwithstanding  the  adop- 
tion of  the  measures  already  recommended. 

In  these  cases  bleeding  has  been  advised  and  practised,  but  not  always  with 
success ;  if  the  animal  is  not  strong,  it  may  do  positive  harm.  Opium  is  not 
always  a  soothing  remedy  for  ruminants,  and  if  given  in  narcotic  doses  may 
lead  to  mischiel  Ether  has  been  employed  to  produce  incomplete  anaesthesia 
in  the  Mare,  so  as  to  diminish  the  expulsive  efforts,  and  with  success.  An- 
delfinger,  Eueff^  and  Baumeister,  as  well  as  Saint-Cyr,  recommend  this  partial 
anaesthesia. 

Van  Dommelen,  a  Dutch  veterinary  surgeon,  gives  the  preference  to  a  very 
strong  dose  of  alcohol,  so  as  to  produce  semi-narcosis.     He  has  employed  it 
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in  a  great  number  of  instances  of  inversion  of  the  uteras  in  which  there  wa» 
violent  straining,  and  has  never  observed  any  accident. 

Chloral  hydrate,  either  in  draught  or  enema,  should  be  found  an  excellent 
agent  in  such  cases,  as  well  as  the  subcutaneous  injection  of  acetate  of  mor- 
phia. The  injection  of  dilute  tincture  of  opium  into  the  uterus  may  also  be 
found  beneficial 

It  must  not  be  forgotten  that  a  tight  surcingle  round  the  chest  or  abdomen, 
or  both,  and  raising  of  the  hind  parts  of  the  animal  as  high  as  possible,  Trill 
greatly  assist  in  diminishing  the  straining. 

Contention  or  Retention  of  the  Uterus. 

Eeduction  of  the  inverted  uterus  having  been  accomplished,  and  eveiything 
done  to  remove  the  slightest  traces  of  invagination,  the  animal — ^unless  Berious 
injury  has  been  inflicted  on  the  organ — immediately  begins  to  look  easier 
and  happier,  and  the  inexperienced  would  suppose  that  there  was  no  further 
occasion  for  interference.  The  experienced  obstetrist,  however,  is  well  aware 
that  certain  precautions  must  be  adopted  against  a  possible  recurrence  of  the 
accident.  True,  this  recurrence  is  to  a  certain  extent  provided  for  by  raising 
the  croup  of  the  animal  as  high  as  may  be  convenient,  either  by  means  of 
litter  or  boards,  and  keeping  the  forehand  low.  But  this  is  not  always  a 
preventive,  and  veterinary  obstetrists  have  therefore  devised  other  means  for 
retaining  the  uterus  in  its  place  until  all  risk  of  another  inversion  has  passed 
away.     These  devices  consist  of  pessaries,  sutureSy  and  bandages. 

Pessaries. — These  are  instruments  of  various  forms,  which  are  introduced 
into  the  genital  organs,  and  kept  there  for  a  certain  time,  in  order  to  prevent 
displacement  of  the  uterus  after  its  reduction^  There  are  several  described 
and  used  by  veterinaiy  obstetrists. 

The  pad  pessary  (Fig.  196)  is  a  round  piece  of  wood,  from  twenty  to  twenty- 
five  inches  in  length,  with  a  hole  at  one  end,  through  which  passes  a  loop  of 


rig.  196. 
!Paj>  Fessabt. 

strong  cord  six  to  eight  inches  long ;  and  at  the  other  end  around  pad,  three 
or  four  inches  in  diameter,  composed  of  tow  or  rags,  covered  by  a  piece  of 
soft  cloth,  and  firmly  tied  to  the  stalk  by  a  piece  of  twine  fixed  in  a  small 
circular  groove  therein. 

In  using  this  pessary,  the  pad  is  steeped  in  oil  or  melted  lard ;  it  is  then 
carefully  introduced  into  the  vagina,  and  placed  against  the  cervix  uteri,  and 
*  cords  from  each  side  of  the  loop  at  the  other  end,  attached  to  a  surcingle 
round  the  chest,  keep  it  firmly  in  its  place.  The  pad  portion  of  the  pessary 
may  be  of  wood,  though  the  elastic  material  is  to  be  preferred.  A  transverse 
piece  of  wood,  with  an  eyelet  at  each  end,  and  made  to  move  up  and  down 
the  handle  by  means  of  a  screw,  is  sometimes  substituted  for  the  loop  of 
cord. 

This  pessary  may  be  most  usefully  employed  as  a  repositor,  in  effecting  re- 
duction of  the  inverted  uterus. 

The  ring  pessary  (Fig.  197)  is  equally  simple,  and  is  preferred  by  som« 
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piBctitioneis  to  the  pad  one.  It  is  composed  of  a  wooden,  or  better,  an  iron 
ring,  aboot  two-and-a-balf  inches  in  diameter,  pierced  by  an  elongated  or 
mortised  hole  at  oppoaite  sides,  and  of  a  strong  wooden  atem  aboat  twenty 
inches  long,  ctefb  in  two  as  far  as  the  middle,  where  it  is  tied  by  a  piece  of 
twine  or  wire.  The  ends  of  the  two  branches  (A  A)  are  firmly  tennoned  in 
the  mortises  of  the  ring ;  and  the  other  end  of  the  stslk  (B)  is  flat,  and  passes 


Kg.  197. 


Fig.  198. 
Cirr-AnD-Buj.  Pbbubz. 


thiovigh  the  central  opening  of  a  transverse  piece  (T  X),  which  is  about  eight 
inches  long,  and  has  at  each  end  an  aperture  (0  0),  in  which  are  fastened 
the  cords  or  straps  destined  to  £x  the  apparatus 
When  required  for  use,  the  ring  is  wrapped  ii 
which  is  rolled  round  it  in  a  uniform  manner,  s 
neck  of  the  nterus,  with  which  it  has  to  come  i 

oiled,  and  being  passed  through  the  vagina,  is  ao  placed  a;;aiiist  the  uterus 
that  the  cervix  wUl  be  in  the  middle  of  the  ring,  which  ahould  make  pies- 
aare  on  the  ad  de  sacoi  the  vagina.  It  is  eocured  by  means  of  cords  or 
straps  at  the  end  of  the  transverse  portion,  in  a  similar  manner  to  the  other 


1  a  narrow  piece  of  fine  linen, 
o  that  it  may  not  irritate  the 
n  contact.     Thia  part  is  well 


The  Ct^HMid-hall  pessary  (Tig.  198),  invented,  or  first  described  by  Chahert, 
is  oot  at  all  onlike  the  last.     It  is  composed  of  a  round  iron  or  eteel  ring  ' 
(A  A),  about  the  same  in  diameter  as  the  other  j  from  this  springs  three 
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stalks  (6  B  B)  whicli  unite  about  six  or  seven  inches  £rom  the  ring  into  a 
single  stalk  (T  T),  which  is  screwed  firom  a  little  beyond  this  union  to  the 
end.  On  this  screwed  portion  moves  a  transverse  piece  (G  C),  by  its  middle 
opening,  or  female  screw  (£) ;  this  piece  has  openings  (G  G)  at  its  extiemitieB, 
which  receive  straps  or  cords. 

To  use  it,  the  ring  and  the  three  branches  are  dipped  in  melted  wax,  thea 
cooled,  and  again  and  again  dipped  and  cooled,  until  the  instrument  has  ac- 
quired a  sufficient  volume,  and  the  middle  of  the  ring  is  reduced  to  about 
one  and  a  half  inch.  This  prevents  its  injuring  the  genital  oigans^  when  it 
is  applied  exactly  in  the  same  manner  as  tlie  preceding  pessary — ^the  cerrix 
uteri  being  in  the  centre  of  the  ring. 

A  rondelle  pessary  has  been  devised  by  Leblanc,  and  Bainard  has  invented 
a  pessary  (similar  to  Fig.  197)  for  small  animals. 

A  botUe  pessary  has  frequently  done  good  service,  when  nothing  more  sait> 
able  has  been  at  hand.  An  ordinary  glass  bottle,  with  a  deep  concave  and 
smooth  bottom,  has  a  long  piece  of  wood  fixed  in  the  neck,  and  can  thus  be 
made  to  act  like  the  other  pessaries ;  though  its  weight  is  objectionable,  and 
there  is  also  the  danger  of  its  breaking. 

A  very  ancient  pessary — employed  even  by  the  Greeks  of  an  eariy  period 
— and  one  which  has  been  most  usefully  resorted  to  by  Tolney,  Laubender, 
WiUburg,  and  others,  is  the  bladder  of  the  pig  or  oz.  When  required  for  use, 
the  bladder  is  steeped  in  warm  water,  then  a  long  wooden  tube,  or  a  piece  of 
india-rubber  tubing,  is  fastened  to  the  neck  of  it ;  the  bladder  is  introduced 
into  the  uterus  and  inflated,  the  tube  being  then  closed. 

Eainard  recommends  that  it  be  only  placed  in  the  vagina ;  but  the  majontjr 
of  obstetrists  prefer  it  in  the  uterus.  It  has  been  allowed  to  remain  there  u 
long  as  ten  and  fourteen  days. 

For  valuable  animals,  it  has  been  suggested  that  Gariel's  air  pessary  might 
be  employed.  This  acts  on  the  same  principle  as  the  bladder ;  in  fiict^  it  is 
an  indiarrubber  bladder,  which  is  inflated  by  means  of  a  long  tube  with  a 
stop-cock.  This  tube  may  be  in  connection  with  another  bag  and  stop<XK:k, 
the  former  being  already  filled  with  air,  which  can  be  transferred  to  the 
other  bag  when  it  ia  placed  in  the  vagina  or  uterus. 

The  smaller  animals  rarely  require  pessaries  of  this  description ;  though 
there  is  no  reason  why,  if  necessary,  modifications  of  the  three  firsts  and  on  a 
proportionately  small  scale,  might  not  be  employed.  The  ring  might  be  made 
of  indiarrubber,  or  cork.  For  the  Bitch,  more  particularly,  the  ewette  petsarfj 
however,  has  been  recommended  and  used.  This  is  an  imitation  of  that 
employed  for  woman,  and  is  merely  an  oval,  circular,  or  oblong  piece,  made 
of  gum,  india-rubber,  gutta-percha,  or  ivory,  one  to  two  inches  in  dkmetei^ 
and  having  a  hole  in  the  middle.  When  required  to  be  introduced,  this 
pessary  is  weU  oiled ;  the  narrow  end  is  passed  edgeways  into  the  volva, 
and  the  piece  is  pushed  in  beyond  the  bulb  of  the  vagina.  Then,  by  means 
of  the  index  finger,  it  is  placed  vertically :  the  hole  in  the  middle  alloving 
the  finger  to  fix  it  in  the  centre  of  the  vulva,  its  two  ends  being  retained  bj 
the  branches  of  the  ilium,  or  at  least  in  front  of  the  ischium  and  the  bulb. 

A  spring,  or  elastic  pessary,  such  as  is  now  firequently  employed  iot  wo- 
man, and  which  can  be  more  easily  introduced  into  the  vagina,  might  be 
useful  with  the  smaller  domesticated  fttiimftla 

Salt,  of  Birmingham,  has  introduced  into  human  gynsdcology  a  new  fleod- 
ble  annular  pessary,  which  might  be  advaiftageously  employed  by  tiie  veteii- 
narian  for  the  smaller  animals.  It  consists  of  a  watch-spring  coiled  spinHj, 
with  the  extremities  left  free,  and  encased  in  caoutchouc ;  it  coUapses^^r 
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introduction,  and  when  in  sUu^  it  expands  to  the  circular  form,  or  such  other 
shape  as  may  best  accommodate  its  contact  with  surrounding  parts. 

The  value  of  pessaries  in  inversion  of  the  uterus  in  aniniRla  has  been  a 
good  deal  discussed.  We  are  not  aware  that  they  have  been  much,  if  at  all, 
employe^  in  this  country ;  and  in  Grermany  they  do  not  appear  to  have  ob- 
tained much  favour ;  while  in  France,  though  they  have  often  been  resorted 
to,  yet  their  use  has  been  only  limited,  as  their  practical  utility  has  been 
questioned  by  many  excellent  obstctnsts. 

It  has  been  pointed  out  that  if  they  can  be  supported  without  incon- 
venience by  some  phlegmatic  unimpressionable  animals,  more  frequently 
they  irritate  the  organs  in  the  pelvis,  cause  straining  and  uneasiness,  and 
produce  those  relapses  which  their  application  was  intended  to  prevent. 
Therefore  it  is  that,  nowadays,  they  are  not  made  available  to  anytlung  like 
the  extent  of  a  few  years  ago. 

Saint-Cyr  admits  that  if,  in  some  exceptional  case,  it  is  necessary  to  employ 
a  pessary,  the  jpi^s  bladder  deserves  the  preference  for  the  larger  animals.  It 
is  found  nearly  everywhere,  requires  no  other  preparation  than  merely  soften- 
ing its  texture  by  pouring  some  tepid  water  into  it,  whilst  its  outer  surface  is 
well  oiled.  It  is  easily  placed  where  desired,  even  in  the  uterus ;  its  soft, 
flexible  walls  cannot  bruise  or  excoriai^e ;  and,  by  inflation,  it  can  be  distended 
to  the  size  necessary  for  each  particular  case. 

Sutures. — ^The  suture  is  generally  preferred  to  the  pessary,  as  being  simpler, 
more  easily  applied,  and  having  fewer  inconveniences  than  the  latter.  Beiug 
inserted  outside  the  genital  organs,  they  do  not  irritate  those  which  are  most 
concerned  in  inversion,  neither  do  they  provoke  expulsive  eflbrts  on  the  part 
of  the  animal. 

The  sutures  may  be  of  hemp  or  silk,  or  metal ;  and  they  may  be  passed 
directly  through  the  lips  of  the  vulva,  or  include  the  skin  towards  the  point 
of  the  hip,  on  each  side.  The  first  may  be  named  the  labial  stUure,  the 
second,  the  hip  suture. 

The  labial  suture  may  be  "  interrupted,"  or  '*  quilled,"  and  is  made  ac- 
cording to  the  principles  of  surgery.  A  saddler's  large  needle,  or  a  sacking- 
needle  with  a  handle  at  one  end  and  an  eye  near  the  point,  is  the  most  useful. 
Through  the  eye  is  passed  a  piece  of  whipcord,  two  or  three  strands  of  well- 
waxed  thread,  or  a  piece  of  cotton  or  silk  tape,  or  moderately  thick  carbolised 
catgut.  The  needle  is  passed  through  one  lip  of  the  vulva — say  the  right — 
from  the  outside,  and  near  the  upper  commissure ;  it  is  then  passed  through 
the  left  lip,  from  within  to  without,  towards  the  inferior  commissure. 

The  needle  is  then  cut  from  the  suture,  sufficient  of  the  latter  being  left 
ibr  both  ends  to  tie  in  the  middle  of  the  vulva.  A  second  suture  is  then 
placed  in  the  contrary  direction — upper  part  of  left  to  lower  part  of  right  lip 
— so  that  the  two  sutures  cross  each  other  obliquely,  in  an  X  fashion.  The 
ends  are  now  tied  towards  the  centre  of  the  vagina ;  and,  if  thought  necessary, 
a  third  suture,  directly  transverse,  may  be  placed  between  these. 

It  is  more  convenient  and  painless  to  pass  the  needle  first  through  the 
tissues,  then  the  suture  through  the  eye  of  the  needle,  withdrawing  the 
latter,  which  carries  the  suture  with  it. 

This  labial  suture  is  painful,  as  it  is  placed  in  textures  already  swollen  and 
sore,  and  it  does  not  always  retain  a  sufficiently  solid  hold  to  prevent  the  uterus 
tearing  it  out  when  the  straining  is  very  severe  and  violent  The  kip  suture 
has  therefore  often  been  resorted  to  in  tiiese  cases,  and  with  advantage.  The 
meedle — either  the  above,  or  a  small  seton  needle — is  passed  through  a  fold 
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of  skin  lifted  up  at  the  point  of  the  hip  or  ischium,  on  a  leyel  inth  the  upper 
commissuTe  of  the  vulva,  and  carried  across  to  the  other  hip.  The  nert  satoie 
is  a  trifle  lower,  and  the  others  below  this :  there  being,  in  all,  about  foni  to 
six  sutures,  the  ends  of  each  being  tied  in  the  middle,  or  fiEtstened  to  bits  of 
round  wood  at  each  side.  In  tlus  way,  the  vulva  lies  behind  a  nomte  of 
strong  cords — their  strength  and  durability  being  in  proportion  to  the  vidth 
of  skin  they  are  made  to  enclose.  The  sutures  may  be  drawn  more  or  less 
tightly,  and  they  may  either  be  transversely  parallel,  or  cross  each  other 
obliquely. 

When  the  animal  is  not  pregnant,  the  vulva  is  notnearly  on  a  level  iritli 
the  ischial  tuberosities.  After  parturition,  however,  the  vulva  is  swollen  and 
prominent^  and  stands  beyond  these  parts.  It  will  therefore  press  agamst  the 
hip  sutures,  and  may  even  become  excoriated  or  cut  by  them ;  so  that^  to  ayoid 
injury,  and  diffuse  the  piessure,  it  is  well  to  place  a  thick  pledget  of  tow,  or 
other  soft  material,  on  each  side  of  the  vulva,  on  which  the  sutures  may 
chiefly  rest. 

Though  good  service  has  been  obtained  £rom  these  sutures,  in  a  number  of 
instances,  yet  many  practitioners  prefer  the  metcUlic  suture.  This  may  be  of 
lead,  or  iron  wire  softened.  The  needle  is  like  that  used  for  the  other  satoies ; 
a  pair  of  wire-pliers  is  necessary,  and  two  sizes  of  wire  are  recommended. 
The  thickest  size  is  cut  into  pieces  of  a  convenient  length,  and  an  eyelet 


^        ^%#/ 


Fig.  199. 
ZuvDBL*8  Labial  Sutusbs. 

turned  at  one  end,  while  the  other  is  made  into  a  hook.  The  left  lip  of  the 
vulva  is  seized  by  the  left  hand,  and  the  needle  pushed  through  it  fiom  the 
outside,  a  little  obliquely  upwards,  so  as  to  bring  it  out  above  the  superior 
commissure ;  the  wire  is  passed  into  the  eye  at  the  point,  and  the  needle 
being  smartly  withdrawn,  the  wire  is  pulled  through.  The  needle  ia  intro- 
duced into  the  right  lip  in  the  same  manner,  but  downwards,  and  the  vii» 
pulled  through  it.  The  hooked  end  is  now  passed  into  the  one  with  the 
eyelet,  drawn  sufliciently  through,  cut  oflP,  and  the  end  bent  also  into  an 
eyelet,  the  suture  constituting  an  ellipse  at  this  part,  which  is  opposite  the 
vulvar  opening.  Beneath  this  suture,  one  or  two  more  are  placed,  and  all  are 
joined  together  by  the  thinner  wire,  which,  doubled,  is  longer  than  the  space 
occupied  by  the  sutures ;  each  piece  is  passed  into  each  eyelet  of  the  upper 
suture,  and  firmly  crossed  and  twisted  as  fjEur  as  the  two  points  of  the  satore; 
the  same  is  done  with  the  second  and  the  third  suture — the  whole  being 
joined  into  a  solid  piece,  which,  adbording  to  report,  does  not  intezfere  with 
the  physiological  functions  of  the  animaL 
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The  same  objection  applies  to  wire  satures  throagh  the  vulva,  as  to  vegetable 
satores;  and  there  can  be  no  doubt  that  they  are  less  painful  and  more 
effective  when  passed  through  the  skin  at  the  point  of  the  hip.  Two  wires 
across  are  generally  sufficient ;  the  ends  are  bent  round  by  pliers  after  they 
are  inserted^  and  through  these  eyelets  on  each  side  a  verticsd  wire  is  passed 
(Fig.  199).     This  keeps  the  horizontal  wires  together,  and  in  place. 

Other  metallic  sutures,  in  the  form  of  pins,  screwed  at  one  end  to  fix  into 
plates  after  being  passed  through  the  labia  of  the  vulva^  and  other  contriv- 
ances of  this  description,  have  been  described ;  but  in  principle  they  are  all 
the  same,  and  there  is  no  manifest  advantage  in  their  employment. 

In  fact,  it  may  be  said  of  all  the  labial  or  other  sutures,  that  they  in  no 
respect  prevent  the  inversion  of  the  organ  internally,  but  merely  prevent  its 
escaping  beyond  the  vulva ;  and,  as  their  integrity  depends  not  only  upon 
the  material  of  which  they  are  composed,  but  also  upon  the  integrity,  or 


Fiff.  200. 
Thb  Loop  ov  Delwast'h  T&vsa. 

power  of  resistance  of  the  textures  through  which  they  pass,  it  often  happens 
that  they  either  give  way  themselves,  or  they  "  tear  out"  prematurely,  leaving 
oftentimes  troublesome  wounds  or  cicatrices. 

It  must  not  be  forgotten,  too,  that  even  under  the  most  favourable  circum- 
stances, these  sutures,  both  during  their  insertion  and  their  maintenance,  are 
a  sonrce  of  uneasiness  and  pain  to  the  animal. 

Bandages,  or  Trusses, — Ta  dispense  with  the  inconveniences  of  the  pessary 
and  suture,  the  bandage  or  truss  has  been  proposed,  and  extensively  employed; 
and  we  must  confess  that,  in  the  great  majority  of  cases  of  uterine  inversion,. 
it  should  be  adopted  in  preference  to  the  other  methods  of  retention. 

The  truss  or  bandage  may  be  composed  of  cords,  surcingles,  leather,  canvas^ 
etc,  which  are  so  arranged  and  disposed  as  to  make  pressure  upon  the  sides 
of  the  vulva,  and,  by  keeping  it  closed,  prevent  the  extrusion  of  the  uterus, 
without  interfering  with  defecation  or  micturition. 


sss 
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Tbeie  are  sevetal  kinda  of  tiaes  ia  use,  and  these  v&iy  somewhat  in  that 
details,  though  in  prindple  they  are  the  Bamo.  Some  of  them  ate  fiud 
around  the  ahonldeis  and  neck,  othera  round  the  chest  only,  and  othera  tgiiii 
round  both  regioua — most  ^equeutly  to  a  collar,  or  soicingle.  We  vill  sllode 
to  those  which  are  recognised  as  most  usefiiL 

Two  of  the  most  useful  and  readily-made  trusses  are  composed  of  light 
rope  or  thick  coid — aoTaething  like  a  clothe^-Une.  One  of  these  is  tajud 
"  Delwart's  Truss,"  and  is  formed  by  cords  anited  by  a  loop  in  their  middle,  in 
such  a  manner  that  an  oval  space  {a,  Fig.  200)  sufficient  to  admit  the  Toln, 
and  compress  it  laterally,  is  formed — the  inferior  commissaro  bung  left  free, 
to  allow  the  escape  of  urine,  and  uterine  discharges,  should  there  be  uj' 
The  two  portions  of  one  of  Uie  cords  (b  b.  Fig,  200)  paving  over  the  b«k, 


Fig.  Ml. 
DiLwui'i  Tbdu  Afflibd. 

are  secured  to  a  collar  or  hand  round  the  neck  or  chest ;  while  those  of  th« 
other  cord  (c  c)  pass  between  the  thighs,  and  are  tied  to  the  lower  put  of  tlu 
collar  or  suicingle,  in  the  manner  depicted  in  Fig.  201.  The  loop  maj  be 
wrapped  in  tow  or  cloth,  to  prevent  chafing  to  the  parts  under  the  tail 
-  'Another  rope  truss,  described  by  Kenaolt  in  the  Maison  Sustiquf  rfs  XIX 
SikU  (voL  ii.  p.  286),  is  perhaps  more  simple,  and  yet  quite  as,  if  not  moi^ 
efiective  as  the  preceding.  This  is  composed  of  a  leather  strap  which  bnckla 
round  the  neck,  and  a  rope  iroa  tweaty-fonr  to  thirty  feet  long,  sod  U» 
thickness  of  the  little  finger,  or  a  trifle  less,  according  to  the  siie  of  the 
animal.  The  neck-strap  is  not  indispensable,  though  it  is  nsefol  in  giring 
more  firmness  to  the  truss  ;  it  may  be  replaced  by  a  thicker  rope,  or  in  tb< 
«aBe  of  the  Mare,  by  an  ordinary  draught  collar. 

In  order  to  apply  the  bandage,  the  neck-strap  or  collar  is  first  to  be  pot 
on ;  the  coid  is  tiien  to  be  doubled  in  equal  parts,  and  put  across  the  buk, 
hehisd  the  withers,  so  that  each  portion  may  fitU  behind  the  shoulden,  to  be 
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passed  imdei  the  cheet  In  front  of  the  chest,  the  two  portions  are  crossed, 
the  left  paaaing  to  the  right,  and  tho  right  to  the  le&  Each  dde  is  earned 
through  the  collar,  and  back,  over  the  &ont  of  the  shonlder,  at  tho  top  of 
which  hoth  are  tied  in  a  simple  knot,  so  as  to  be  easiljr  untied  when  required. 
At  ten  or  twelve  inches  from  this,  a  finnor  knot  is  tied,  then  seTeral  others 
beyond  it  towards  the  loins — according  to  the  length  of  the  animal — and  at 
nearly  equal  distances,  as  far  as  the  root  of  the  ttul,  where  a  simple  knot  ie 
tied.     The  branches  of  the  coid  then  aepaiate  on  each  side  of  the  vulva,  and 


unite  again  by  a  simple  knot  below  the  inferior  commissure ;  again  separating, 
eacli  cord  is  carried  between  the  hind  legs,  brought  up  by  the  flank  towarda 
the  loins  on  each  side,  and  tied  over  the  back  to  one  of  the  loops  there,  as 
shown  in  figure  202,  This  truss  can  be  made  as  easy  oi  tight  as  may  be 
necessary,  and  its  simplicity  is  its  great  recommendation. 

HoTBlmrgh  (  VtleriiiaTian,  vol.  xiv.  p.  490)  deBcribei  *  Bimilar  truBi,  which  he  applied 
to  »  M»ie  that  had  inverted  the  uteraa  three  days  after  foaline.  Giving  the  uumal 
■ome  extract  of  hyoBcymuB  and  gum  opii,  disiolved  in  a  pint  of  wann  water,  to  allkjr 
the  BtminiDg,  as  soon  aa  thia  dose  hegan  to  operate  he  reduced  tlie  organ.  This  was 
done  by  Becuiing  the  animal,  sponging  over  the  uterus  with  a  httle  vinegar  and  water, 
and  "taking  hold  of  a  clean  towel  in  the  left  hand,  doubled,  and  the  comen  of  the 
towel  falling  back  on  the  arm^made  hare  for  the  purpose.  I  then  applied  tlic:  doa- 
bled  tist  to  the  fundus  of  the  uteraa,  with  the  assistance  of  the  right  band  in  bearing 
it  up  by  a  moderate  degree  of  force,  and  returned  it  to  its  place,  slowly  withdrawing 
the  hand,  and  leaving  the  towel  for  a  few  minutes.  I  next  proceeded  to  remove  the 
towel,  by  introducing  the  hand,  greased  far  the  pnrpoae,  into  the  vagina,  taking  it  by 
the  comen,  taming  it  several  timex  rouni),  and  at  the  Kuue  time  bringing  it  out 
■lowly.     After  which,  I  introduced  the  ann  to  the  full  length,  in  order  t" '"'" 

whether  it  Waa  in  ita  proper  pntitinn     ii»iTi<i    •    UHIo  fnw«i  nr.  tha  ftirtKoi-  an 

to  stretch  it.     I  then  withdre' 
ages.     Fint,  a  strong  girth,  or  sure 
prevent  the  muscles  acting  with  s 
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easeatiilly  necesBBry.  I  then  took  »  niuJl  rope,  or  dbttdw  web  (the  one  OMd  «i  tUi 
occaiioD  was  s  c&Teuon  for  breBking  horaes  m  the  minagt),  fonning  an  eya  ffaafi  a 
the  middle,  to  be  paued  over  the  neck,  aa  if  for  CMting.  1  then  paiaed  ths  miii 
between  the  fore-1^  and  along  the  bellv— one  on  each  aide  of  Uie  ndder,  ap  betwm 
the  hind-legs — tying  a  single  kJoot  euctl;  Bt  the  inferior  part  of  the  vnlva.  AndtlicT 
waa  placed  anperior  to  the  anna,  carrying  the  enda  np  on  each  side  the  tail,  fiiia| 
them  securely  and  tightly  to  Uie  loop  round  the  neck,  and  on  each  aide  if  Ue 
wiUien."  This  tnus  wu  a  perfect  ancceM,  and  conld  be  dispensed  wiUt  in  (tiRB 
daya.     Honibnrgh  condemns  satnres  passed  through  the  labia  pndendi. 

A  veiy  efficient  and  suitable  troes  lb  that  made  of  a  piece  of  stoat  Inth^ 
with  a  raand  opening  in  it  above,  corresponding  to  the  anna,  and  an  oUong 
opening  beneath  this,  thiongh  which  Uie  vnlva  passes.  The  lesthei  is  n 
shaped  as  to  embrace  and  lie  close  to  the  toot  of  the  tail  and  between  the 
buttocks,  extending  for  some  distance  below  the  ynlva,  as  in  fignn  203. 
It  is  maintained  in  position  by  four  strong  leather  straps — two  abore  tod 
two  below — which  pass  on  each  side  to  a  surcingle  aronnd  the  chest,  whick 
may  again  be  atta^ed  to  a  collar  oi  breast-strap,  should  the  Btninisg  be 
violent. 


Fig.  308. 

LU.THXB  Tvim. 

Another  kind  of  tmas  is  formed  by  an  ordinary  crupper  attached  to  > 
snrcingle,  and,  if  need  be,  this  to  a  breast-atiap  or  collar.  From  the  part  o( 
the  cmpper  under  the  tail  proceeds  two,  three,  or  four  narrow  leather  stnis, 
which  passing  over  the  vulva,  are  attached  to  the  loop  of  a  doubled  rope  in 
the  perinsom,  each  portion  of  the  rope  being  passed  between  the  hiod-legi 
and  tied  to  the  lower  part  of  the  Burcingle.  Or  a  cord  may  be  attached  to 
the  crupper  at  each  ude  of  the  vulva,  and  carried  forward  between  the  hiod- 
legs  and  nndemeath  the  beUy  in  the  same  manner,  two  or  three  ttansrem 
narrow  straps  passing  between  the  two,  immediately  over  the  vnlvsr  opening. 

When  there  is  much  swelling,  a  soft  cloth  doubled  several  times,  or  a 
fiponge  steeped  in  cold  water,  may  be  placed  over  the  vnlva  beneath  the 
straps,  though  in  such  a  way  as  not  to  interfere  with  mictoiiticm  or  defeca- 

VariouB  other  trasses  for  the  Maie  or  Cow  have  been  propoeed  bj 
veterinary  obstetrists,  but  in  principle  they  are  all  the  same.  Wa 
need  only  notise  one  of  these,  which  has  been  proposed  b;  Lund,  ■ 
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DaniBh  yeterinary  surgeon,  and  which  has  been  greatly  lauded  by  Dieterichs 
and  others  for  its  cheapness,  simplicity,  and  efficiency.  The  chief  part  jof  it  is 
a  narrow  piece  of  iron,  nine  millimetres  thick  (about  one  third^to  three  eighths 
of  an  inch),  welded  at  its  extremities,  and  turned  into  a  triangular  shape  that 
enables  it  to  include  the  vulva,  while  the  loops  at  its  three  comers  allow  it 
to  receive  cords  (fig.  204).  The  base  of  the  triangle,  which  fits  under  the 
tail,  is  about  two  to  two  and  a  half  inches  wide,  and  the  sides  from  five  to 
seven  inches  long.  The  loopholes  at  the  angles  may  be  replaced  by  small 
hooks  to  receive  the  cords. 


Fig.  204. 
Lund's  Truss  Ibok. 

This  metal  plate,  which  may  be  of  round  iron,  and  convex  on  one  side, 
concave  on  the  other,  fits  over  the  vulva  and  the  base  to  the  tail,  the  apex 
being  below  the  lower  commissure,  while  the  convex  side  is  towards  the 
animaL  Cords  pass  through  the  loops  or  around  the  hooks,  one  above, 
another  below — as  in  figure  205 — and  are  fastened  to  a  surcingle  or  collar, 
or  both,  like  the  preceding  trusses.  Any  blacksmith  can  make  the  plate 
in  a  few  minutes ;  and  from  what  has  been  said  in  praise  of  this  cheap  and 
simple  method  of  retaining  the  uterus,  there  can  be  no  doubt  that  it  will  be 
found  most  useful 

All  these  trusses  are  intended  for  the  larger  animals,  and  cannot  weU  be  ap- 
plied to  the  smaller  creatures,  with  the  exception  perhaps  of  Lund's  plate,  which, 
much  diminished  in  size  and  made  of  a  piece  of  strong  iron  wire,  might  be 
serviceable  for  the  Ewe,  Sow,  Goat,  or  large  Bitch.  For  these  smaller  animals 
Eainard  recommends  a  triangular  bandage,  made  by  folding  a  piece  of  strong 
cloth  in  a  triangular  manner.  The  base  of  this  triangle  lies  over  the  loins,  is 
carried  down  by  the  flanks  to  beneath  the  abdomen,  where  the  comers  are 
tied  together ;  while  the  point  of  the  triangle  \a  passed  over  the  croup  and 
Tulva — a  hole  being  made  for  the  tail  to  pass  through,  and  another  for  the 
anus,  brought  between  the  hind-legs,  and  either  by  means  of  tapes  attached 
to  ity  or  if  sufficiently  long,  by  splitting  up  the  end  to  a  short  distance  so  as 
to  make  two  strips  of  it,  and  fastening  tiie  piece  to  the  ends  already  tied 
beneath  the  belly. 
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It  miurt  be  acknowledged  that  these  trnsaes,  no  matteE  how  skilfollj  '^xj 
may  be  contrived  or  however  well  they  may  bo  adjusted,  wUl  not  hindn 
va^nal  inversioii  of  the  atenis ;  all  they  can  do  is  to  pravent  the  orgioi  &am 
being  suddenly  protraded  beyond  the  vulva  agun,  and  so  exposed  to  tiie  aii 
and  the  irritating  effects  of  eztianeoos  matters  befoie  it  conld  be  letmnal 
once  more.  This  alone,  however,  is  an  important  object  achieved,  and  is  a 
great  step  towards  permanent  retention.  Besides,  by  mttintjining  tiie  labia 
of  the  vnlva  in  close  appoaitioD,  the  tmss,  if  well  applied,  prevents  the  ad- 
mission of  air  into  the  genital  canal ;  and  thus  does  away  with  one  sonice  of 
irritation.  And  as  the  apparatus  does  not  cause  any  pain  or  inoonvenience 
to  the  animal,  it  is  for  those  reasons  to  be  preferred  to  any  other  meuis  bt 
maintaining  the  reposition  of  the  utcios. 

With  i«gaid  to  the  best  kind  of  bandage,  this  is  of  secondary  importaoM 
to  its  proper  application.    Simplicity  and  efficiency  are  the  dtsiderata,  ud 


these  will  be  found,  we  believe,  in  the  trusses  we  have  described,  and  pu- 
ttculariy  in  those  of  Kenault  and  Lund. 

If  reposition  of  the  uterus  is  property  effected,  and 'the  truss  well  applied, 
there  is  but  little  reason  to  apprehend  a  recurrence  of  the  accident 

After  Trealmmi. 

\Vhen  the  uterus  has  been  returned  to  its  natural  situation,  an  antiseplie 
injection  or  "  swabbing"  of  the  interior  accomplished  if  deemed  necesaiy, 
and  precautions  against  a  recurrence  of  the  inversion  adopted,  little  more 
remains  to  be  done  except  to  observe  some  simple  directions,  which  are  to  be 
followed  out  for  a  few  days  after  reposition. 

If  the  weather  is  fevourable,  and  little  or  no  fever  present,  SaintCyr 
recommends  that  the  animal — covered  with  a  mg — should  be  wUked  about 
for  a  few  minutes ;  as  this  takes  away  its  attention  liom  the  accident,  i^- 
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lates  the  general  circulation,  and  aUays  the  expulsive  efforts.  If^  however, 
there  is  fever,  with  the  pulse  quick,  full,  and  hard,  and  the  animal  is  strong, 
he  advises  the  ahstraction  of  blood. 

In  any  case,  the  animal  should  stand  with  the  hind  parts  well  raised,  and 
it  ought  not  to  be  allowed  to  lie  down  for  a  day  or  so. 

Great  attention  should  be  paid  to  the  diet,  particularly  in  ruminants,  from 
the  tendency  to  tympanitis  and  constipation.  Indeed,  tympanitis  may  be 
sometimes  considered  a  cause  of  inversion  in  the  Cow  and  Ewe ;  and  the 
rumen  is  ^t  times  so  distended  with  gases,  and  accordingly  proves  such  an 
obstacle  to  reduction,  that  it  has  to  be  punctured  in  the  usual  way  before 
reposition  can  be  effected.  For  the  same  reason,  this  inflation  of  the  diges- 
tive oigans  has  to  be  guarded  against  in  the  after  treatment  For  the  first 
day  only  oatmeal  gruel,  with  barley-water — both  tepid — should  be  allowed 
in  small  but  frequent  quantities.  Subsequently  for  some  days,  easily-digested 
sloppy  food  may  be  given,  and  if  the  appetite  is  fickle  it  should  be  tempted 
by  choice  portions  of  diet  j  though  the  quantity  must  not  be  large  at  any 
tune  until  all  danger  is  past. 

Should  there  be  a  tendency  to  constipation,  soap-and-water  enemas  may  be 
administered. 

Micturition  is  rarely  deranged ;  but  if  no  urine  is  passed  within  twenty- 
four  hours  afber  reposition,  an  examination  should  be  made,  and  the  bladder 
emptied  in  the  usual  manner.  The  different  disposition  of  the  urethral  valve 
in  the  Mare  and  Cow  will,  of  course,  be  borne  in  mind  in  passing  the 
catheter. 

Nearly  always  these  simple  measures  suffice  to  restore  the  animal  to  its 
usual  condition  in  three  or  four  days,  in  uncomplicated  cases.  In  exceptional 
cases,  however,  we  may  have  metritis  or  metroperitonitis,  or  leucorrhoea 
follow  the  accident.  The  animal  may  go  off  its  milk  and  faJl  into  low  con- 
dition, without  exhibiting  any  acute  symptoms  ;  or  indications  of  puerperal 
fever  may  supervene.  Sometimes  the  animal  remains  sterile  for  a  variable 
period.  With  the  Ewe,  chronic  inversion  of  the  uterus  often  leads  to  loss 
of  the  wooL 

In  complicated  cases  we  may  have  wounds,  lacerations,  rupture  of  the 
uterus,  cornoa,  or  vagina,  lesions  of  neighbouring  organs  ot  textures,  etc. ; 
these  we  will  refer  to  hereafter. 

A  curious  complication  of  uterine  inversion  has  been  mentioned  by  Ayrault 
(Recueil  de  Med.  FetSrinaire,  1857,  p.  723),  who  has  witnessed  it  in  three 
Gases.  This  consisted  in  greuit  lameness  in  the  limbs,  without  swelling  of  the 
joints,  but  with  marked  knuckling  over  in  the  hind-pasterns.  This  compli- 
cation disappeared  spontaneously  as  the  patients  recovered  ftom  the  other 
effects  of  the  inversion. 

jimpiUaiion  of  the  Uterus — Metrotomy. 

Though  it  should  be  recognised  as  a  rule,  that,  provided  there  is  no  serious 
complication  and  the  obstetrist  is  called  in  good  time,  with  patience  and  skill 
reposition  of  the  inverted  uterus  is  possible,  yet  cases  will  occur  in  which  the 
operator  is  baffled  in  his  attempts  at  reduction,  or  when,  at  the  first  glance  or 
after  an  examination,  he  has  to  recognise  this  as  impossible  or  useless. 
"  Since  I  have  been  in  practice,"  says  Schaack,  '*  I  have  been  often  called 
upon  to  remedy  this  kind  of  displacement,  and  from  what  I  have  seen  I  am 
led  to  believe  that  the  impossibility  of  reduction  is  not  so  much  due  to  the 
difficulties  in  the  cases  themselves,  as  to  the  hurtful  manoeuvres  which  have 
been  performed.    Nevertheless,  it  must  be  acknowledged  that  the  develop- 
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xnent  of  the  hernia  and  the  rigidity  of  the  tisBaes  are  aometiines  so  great  that 
it  requires  a  certain  amount  of  confidence  in  one's  self  neither  to  be  diaooih 
certed  nor  afraid.  ...  To  be  successful  it  is  necessary  to  insist — ^to  inoat 
in  spite  of  everything — on  applying  one's  self  to  seize  each  altematiye  point  of 
relaxation ;  to  engage,  bit  by  bit,  the  displaced  oigan  in  the  yulva,  in  com- 
mencing with  that  which  is  nearest  this  opening,  then  successiyely  all  the 
remainder." 

This  advice  is  judicious  and  sound ;  but,  as  we  have  said,  in  certain  cases 
the  extruded  oigan  is  so  iigured,  either  by  the  unskilful  attempts  of  ignonat 
men  to  return  it,  or  from  other  causes,  that  it  would  be  certain  death  to  the 
animal  to  replace  it  in  the  abdomen.  We  refer  now  to  extensive  laceiatiDiis 
and  bruisesy  or  when  the  organ  has  become  softened  and  gangrenous. 
Lacerations  and  ruptures  are  always  more  serious,  it  must  be  remembered, 
in  the  lower  than  the  upper  wall  of  the  uterus. 

In  other  cases,  when  reduction  has  not  been  complete,  and  one  horn  re- 
mains more  or  less  invaginated,  or  the  body  of  the  oigan  is  not  well  adjusted, 
inversion  will  again  and  again  occur  in  spite  of  all  attempts  at  retention ;  and 
this  only  too  frequently  leads  to  such  .grave  iigury,  that  there  is  no  hope  of 
the  organ  regaining  its  normal  condition,  even  should  reposition  be  at  list 
successful  Indeed,  its  walls  are  so  softened  and  friable  that  they  cannot 
withstand  the  least  pressure,  but  tear  whenever  an  attempt  is  made  to  cany 
the  uterus  into  the  vulva. 

With  certain  animals,  tt>o — as  Swine — ^reposition  is  extremely  difficult, 
particularly  when  one  or  both  comua  are  inverted ;  as  the  smaUness  of  Uie 
oigan,  as  well  as  of  the  pelvis,  is  a  great  obstacle  to  manipulation. 

In  such  exceptional  circumstances  complete  extirpation  of  the  uteres 
(Metrotomy)  has  been  recommended  and  practised. 

It  is  now  many  yeare  since  the  operation  was  introduced  into  vetennaiy 
surgery,  as  Binz  states  that  it  was  performed  by  Jenne,  a  German  veterinarian 
in  Forchheim,  so  long  ago  as  1802. 

Though  the  operation  is  apparently  a  most  formidable  and  painful  one,  and 
only  to  be  ventiued  upon  as  a  last  resource,  yet,  on  the  whole,  it  is  tolenblj 
6UCcessfuL  Of  twenty-five  cases  collected  by  Saint-Cyr,  no  fewer  than  nine> 
teen  recovered  from  the  operation.  Franck  refera  to  thirty  cases,  eighteen  <^ 
which  recovered,  and  four  (two  Cows  and  two  Goats)  were  killed,  though 
not,  it  would  appear,  on  account  of  the  operation.  Of  these  thirty  cases  only 
one  was  a  Mare;  17  were  Cows;  3  Croats;  4  Sows;  1  £we;  2  Bitches; 
and  2  Cats.  He  remarks  that  of  the  unfortunate  cases,  there  were  probably 
some  which  died  from  other  causes  than  the  amputation ;  while  aoin» 
evidently  perished  from  septic  infection.  We  know  that  recoveries  have 
taken  place  after  the  Csosarean  section  and  excision  of  the  uterus  in  the  sams 
animal,  at  the  same  time. 

The  operation  might  be  more  successful  did  it  not  happen  that  it  is  late 
before  it  la  resorted  to,  and  very  often  the  animal  ia  already  greatly  ex- 
hausted. 

It  is  curious  to  note  that  it  has  been  recorded  by  several  observera,  that 
some  Cows  which  recovered  have  shown  signs  of  oestrum — doubtless  because 
the  ovaries  were  left  intact ;  while  other  Cows  have  yielded  milk  after  the 
operation.  Lecoq  informed  Saint-Cyr  that  he  knew  of  a  Cow  from  whidi  the 
uterus  had  been  removed,  and  which  gave  an  abundance  of  nulk  for  two 
years  afterwards. 

Operation. — ^Various  modes  of  operating  have  been  practised  and  reoom- 
mended.      With  the  larger  animalsi  the  hind>limbs  should  be  secured — 
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•especially  with  tlie  Mare — or  the  animals  may  he  thrown  down,  or  fixed  in  a 
travis  if  there  is  one  convenient. 

Chloroform,  chloral,  or  morphia  may  he  administered  to  the  animals  about 
to  he  operated  upon.  It  is  also  a  good  plan  to  tie  the  uterus  up  in  a  large 
•cloth,  so  that  it  may  he  easier  moyed  ahout  by  the  operator  or  his  assistants, 
and  render  the  operation  cleaner  and  less  repulsive-looking. 

The  oldest,  and  perhaps  most  popular,  method  is  the  ligature  in  mass.  A 
piece  of  strong  whipcord,  well  waxed  and  made  into  a  running  loop,  is 
passed  over  the  tumour  as  near  to  the  vulva  as  possible,  hut  without  in- 
cluding the  meatus  urinarius.  When  evenly  placed  around  the  pedicle, 
it  is  then  gradually,  but  firmly,  tightened  by  pulling  at  each  end  so  as  com- 
pletely to  intercept  the  circulation  in  the  mass.  This  done,  the  cord  is  tied 
in  a  knot 

Though  this  method  has  been  much  employed,  and  with  a  £ur  amount  of 
snccess,  yet  it  has  been  condemned  by  some  good  authorities,  on  the  plea 
that  it  is  dangerous  to  tie  such  a  voluminous  mass ;  as  all  the  parts  cannot 
be  sufficiently  and  equally  compressed  to  become  mortified  at  the  same  time. 
Those  parts  which  have  not  been  firmly  hound  still  retain  a  certain  amount 
of  circulation,  become  inflamed,  and  occasion  violent  pain. 

Eainard  th<5refore  recommends  the  double  ligature.  A  long  sacking  or 
saddlers'  large  needle,  is  armed  with  a  somewhat  long  double  piece  of  whip- 
cord. This  is  passed  through  the  middle  of  the  pedicle  of  the  tumour,  from 
below  to  above,  and  the  needle  cut  away  from  the  cord.  The  pedicle  is  thus 
perforated  by  two  pieces  of  cord ;  one  of  these  is  very  firmly  tied  round  the 
right  half  of  the  pedicle,  the  other  round  the  left,  so  as  to  include  the  whole 
in  two  separate  ligatures. 

Claverie  {Journal  des  Vet.  du  Midi,  1860,  p.  535)  reports  a  serious 
haemorrhage  by  this  double  ligature,  after  removal  of  the  uterus,  which 
necessitated  the  application  of  a  ligature  in  mass  above  the  others,  as  well  as 
the  application  of  the  actual  cautery  to  the  cut  surface.  It  is  possible  that 
the  needle  wounded  some  large  vessel,  which,  of  course,  would  not  be  included 
in  either  of  the  ligatures. 

The  uterus  of  the  Cow  has  been  successfully  deprived  of  its  circulation 
by  means  of  clams  about  an  inch  thick  and  ten  inches  long. 

They  were  applied  close  to  the  vulva,  and  the  two  ends  fastened  together 
by  twine. 

Saint-Cyr  alludes  to  a  successful  case  of  amputation  of  the  uterus  in  a 
woman,  by  means  of  caustic  dams,  or  rather  a  clamp ;  the  operator  being  M. 
Valette  of  Lyons ;  and  he  believes  that  the  same  procedure  might  be  advan- 
tageously adopted  by  veterinary  sui^eons.  He  recommends  the  long  curved 
clams  used  for  hernia,  and  suggests  that  the  groove  be  filled  either  with 
-chloride  of  zinc,  or  with  tallow  powdered  over  with  corrosive  sublimate. 

By  whatever  procedure  the  pedicle  of  the  tumour  is  rigidly  compressed, 
'the  uterus  has  afterwards  to  be  excised.  Some  veterinarians  are  of  opinion 
that  it  is  better  to  wait  until  it  is  completely  mortified,  or  even  until  it 
sloughs  away  spontaneously ;  and  they  allege,  in  justification  of  this  opinion, 
'the  danger  of  hsemorrhage  when  dealing  with  such  a  large  and  vascular 
organ  as  the  uterus  is  at  parturition.  Others,  dreading  the  dangers  resulting 
from  the  retention  of  such  an  enormous  mass  suspended  behind  the  animal, 
'Counsel  its  immediate  amputation.  The  incessant  traction  it  exercises  on  the 
vagina,  the  obnoxious  odour  it  gives  off,  the  contact  with  the  absorbing 
surface  of  the  septic  products  resulting  from  its  mortification,  expose  the 
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animal,  tbej  declare,  to  serious  accidents^  which  can  only  he  averted  bj  at 
once  catting  away  the  uterus. 

We  quite  agree  with  these  authorities,  and  with  Saint^yr,  that  tbeifr 
dangers  are  most  serious ;  and  as  the  risk  of  hemoxrhage  may  be  obviated  bj 
sufficiently  constricting  the  base  or  pedicle  of  the  mass,  it  is  certainly  mo^ 
advisable  to  amputate  it  at  once,  and  at  a  short  distance — ^from  an  inck  to 
three  inches — ^behind  the  constriction. 

Trasbot  {Bulletin  de  la  Soc  CerdrdU  de  MSd.  Feierinakt,  1870)  bangs 
under  notice  the  use  of  the  Scraaeur  in  amputating  the  uterus.  The  case  to 
which  he  refers  was  not  successful ;  but  it  is  probable  that  this  result  m 
due  to  the  imperfect  or  improper  manner  in  which  the  instrument  was  loei 

With  the  eeraseur^  the  tissues  should  be  slowly  and  gently  cut  throng^ 
The  entire  pedicle  may  be  included,  or  the  chain  may  be  passed  through  ib» 
middle  of  it  by  means  of  a  needle,  like  the  doable  ligature. 

The  elastic  ligature  (Dittel's)  has  been  suggested  as  worth  a  trial,  and  it 
properly  applied  we  think  the  result  might  be  favourable.  This  consists  in 
applying  a  long  piece  of  indiarrubber  tubing  around  the  pedicle,  and  tying  it 
firmly  there.  The  tissues  are  cut  through  by  the  continuous  pressure,  wludi 
causes  obliteration  of  the  vessels  and  cessation  of  nutrition. 

It  has  also  been  suggested  that  Esmarch's  method  of  amputation  by  ekatic 
compression  of  the  part  to  be  excised,  might  be  most  successfully  employed  in 
ablation  of  the  uterus  in  animals.  Considering  the  volume  of  the  atezine 
tumour  and  its  great  vascularity,  there  must  be  an  immense  advantage  in 
sending  back  into  the  circulation  of  the  animal  the  laiger  part,  or  even  ths- 
whole,  of  the  blood  contained  in  the  organ,  before  separating  this  fiom  the- 
body,  and  in  addition  performing  a  bloodless  operation.  Coculet'a  me&od 
of  reducing  the  volume  of  the  inverted  uteras  by  compression,  has  been 
already  alluded  to,  and  is  the  same  in  principle.  Esmarch's  method  essenti- 
ally consists  in  winding  around  the  part  to  be  amputated — commencing  at 
the  distal  extremity — an  elastic  band,  so  as  to  press  the  blood  from  this  paii 
into  the  body ;  and  above  the  band  to  tie  firmly  a  piece  of  india-rabber 
tubing,  so  as  to  prevent  a  reflux  of  blood  by  the  arteries.  The  elastic  band 
is  now  removed  and  the  part — pale  and  bloodless — is  excised. 

When  the  uterus  has  been  cut  away,  the  portion  of  vagina  or  cervix  re- 
maining should  be  returned  as  far  as  possible  into  the  genital  canal,  and  if 
there  is  any  haemorrhage,  injections  of  cold  water  will  probably  ched:  it 
Cicatrisation  generally  occurs  within  fourteen  days.  If  ablation  of  the 
uterus  is  not  effected  immediately  after  constriction  of  the  pedicle,  but  is 
allowed  to  take  place  spontaneously,  mortification  and  sloughing  are  com- 
pleted in  from  six  to  ten  days. 

In  some  cases,  the  animal  does  not  appear  to  be  much  disturbed  after  the 
operation,  in  others  it  is  very  uneasy.  Ledru  describes  an  instance  {Riec  dt 
Mid,  ViUrinairey  1866,  p.  115)  in  which  the  Cow  operated  upon  was  for  an 
hour  as  if  mad.  It  lay  down,  got  up,  rolled  about,  kicked  and  stamped,  and 
climbed  into  the  manger.  Its  eyes  appeared  to  be  starting  from  thdr  orbits; 
it  flexed  its  hind  limbs  like  a  horse  attacked  with  paraplegia,  and  it  was  im- 
possible to  get  near  it.  These  symptoms  appear  to  have  been  caused  by  the 
intense  pain;  though  they  gradually  subsided  and  the  animal  ultimately 
recovered. 

In  many  instances  no  unusual  symptoms  have  been  observed,  and  the 
mother  has  anxiously  occupied  itself  with  its  progeny.  This  has  been  noticed 
with  the  Sow. 

After  the  operation  the  cows  appear  to  have  fatted  well ;  and  when  killed,. 
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in  tliose  which  were  examined  large  masses  of  fieit  have  been  found  in  the  place 
of  the  uterus,  and  filling  the  pelvis. 

It  may  be  remarked  that  in  one  case  recorded — in  the  Cow — a  portion  of 
intestine  had  become  prolapsed  with  the  uterus,  the  interior  of  the  sack  of 
which  it  occupied ;  another  similar  occurrence  was  noticed  in  a  Bitch.  Franck 
insists  on  this  complication  being  always  looked  for  in  the  Mare,  and  he 
recommends  that  this  animal  be  always  either  narcotised  by  morphia  or 
chloroform,  so  as  to  get  rid  of  the  violent  straining  to  which  it  yields  itsel£ 

An  exploratory  incision  may  then  be  made  in  the  body  of  the  uterus,  and 
if  any  intestine  is  found  in  its  interior,  this  must  be  returned  to  the  abdomen 
before  amputation  is  ventured  upon. 

From  among  the  many  recorded  cases,  we  select  the  following  as  ex- 
amples : 

1.  Barker  in  1841  ( Veterinarian^  vol.  xiv.  p.  444),  gives  one  of  the  earliest  instances 
of  this  operation  in  England.  The  patient  was  a  Sow,  which,  after  producing  nine 
yonne  ones,  had  the  uterus  inverted.  No  attempt  was  made  to  replace  it,  and  a  liga- 
ture being  tied  tightly  round  its  pedicle,  the  organ  was  cut  away,  leaving  a  small 
portion  of  it  protruding.  No  hsemorrhage  followed.  It  soon  after  took  some  gruel 
and  then  ordinary  food,  suckled  its  young,  and  was  recovering  rapidly  when  it  was 
attacked  by  aphthous  fever.     It  ultimately  did  well,  and  became  very  uit. 

2.  Gregory  (Ibid,,  vol.  xvii.  p.  422)  amputated  the  uterus  of  a  Sow,  the  organ  being 
so  torn  uter  complete  inversion,  and  the  animal  being  so  prostrate,  that  no  other 
course  was  open.  A  ligature  was  applied  to  the  "uterine  vessels,"  and  the  uterus 
excised.  An  opiate  dose  was  administered,  and  laxative  medicine,  and  recovery  soon 
took  place. 

3.  Gardner  {Ibid,,  p.  485)  amputated  the  inverted  uterus  of  a  Ewe,  as  the  organ 
was  always  extruded  when  returned.  '*  I  commenced  as  hiffh  as  I  could^  tying  the 
nterine  arteries  as  I  came  to  them,  and  stitched  the  cut  edges  together  in  ordet  to 
prevent  an  effusion  of  the  intestines.  No  more  care  was  taken  with  her  than  usual, 
and  in  ten  days'  time  she  was  caught  for  me  to  look  at  her,  when  I  found  that  adhesion 
had  taken  place,  and  she  was  as  well  as  ever." 

4.  This  veterinarian  (loc,  ciL)  had  to  operate  in  the  same  manner  on  a  Cow,  whose 
inverted  uterus  had  been  injured  by  rough  handling,  and  the  labia  of  the  vulva  torn  by 
sutures.    The  animal  recovered  and  fattened  well. 

5.  Cleveland  (Ibid,,  vol.  xx.  p.  378)  attended  a  Sow  which  had  farrowed  four  days 
previously.  The  entire  uterus  was  inverted  and  the  mucous  membrane  lacerated. 
"A  ligature  was  applied  as  far  forward  within  the  vagina  as  convenient,  including 
the  ovaries ;  and  then,  with  a  sharp  knife,  the  whole  of  the  protruded  uterus  was 
removed.  The  animal  sickened  for  a  few  days ;  then  her  appetite  returned."  Ke- 
coveiy  was  complete. 

6.  Dickens  {J bid.,  xxviii  p.  130)  records  the  case  of  a  fine  Sow  which  brought  forth 
A  littc^  of  twelve,  and  inversion  of  the  uterus  soon  ensued.  The  organ  had  been  twice 
returned,  and  the  labia  sutured,  but  without  avail,  and  it  was  rapidly  becoming  gan- 
grenous. Two  strong  ligatures  were  placed  round  the  cervix  uten,  and  then  the  organ 
was  excised.  The  creature  was  kept  warm  and  carefully  nursed.  It  soon  partook  of 
aome  milk  and  peas,  and  the  mammary  secretion  gradually  returned,  so  that  the  young 
family  were  all  suckled.    Afterwards  the  Sow  arrived  at  great  "  bacon  weight," 

7.  Leech  {Ibid.,  vol.  xxxix.  p.  790)  attended  a  pointer  Bitch  which  haid  pupped 
several  days  previously,  and  the  uterus  had  become  inverted.     It  had  been  returned 
several  times  before  he  was  called  in,  and  the  organ  was  so  swollen  that  he  could  not 
replace  it.     "  Upon  careful  examination,  and  after  passing  the  catheter,  I  found  that 
the  bladder  was  included  in  the  mass ;  ^erefore  I  made  an  incision  in  the  body  of  the 
ntema,  and  found  that  therein  was  also  a  knuckle  of  intestine  as  well  as  the  bladder. 
I  returned  the  bladder  and  intestine  into  the  cavit^r  of  the  abdomen,  and  raised  the 
hind  parts  of  the  Bitch,  so  as  to  keep  thexn  there  whilst  the  operation  was  petformed. 
This  was  done  in  the  following  manner  :  A  needle  armed  with  a  stron^^  ligature  was 
paaaed  through  the  neck  of  the  uterus,  behind  the  meatus  urinarius,  mcluding  one- 
fourth  of  its  substance,  which  being  tightly  tied,  the  needle  was  a^ain  passed  throu^ 
another  fourth  and  tied  in  the  same  manner ;  then  again  through  another  fourth  m 
ihe  same  way,  leaving  one-fourth  up  to  this  time  free.    The  whole  of  the  neck  of  the 
ntems  was  then  incmded  in  one  strong  ligature,  which  closed  Hie  aperture  into  the 
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abdomen  J*  The  parts  behind  the  ligatures  were  then  removed  by  the  scalpel,  and  the 
remainder  returned  into  the  vagina.  The  haemorrhage  was  very  trifling  ;  the  parts 
were  sponged  with  cold  water  ;  a  dose  of  opium  was  administered,  and  a  good  dry  bed 
allowed.  Next  morning  more  opium  was  given,  and  the  animal  partook  freely  of 
bread  and  milk.  No  untoward  symptoms  intervened,  and  in  about  a  fortnight  the 
Bitch  had  quite  recovered.  This  case  demonstrates  the  necessity  for  a  careful  ex- 
amination of  the  tumour  before  excision  is  ventured  upon,  as  the  inverted  uterus  con- 
tained both  bladder  and  intestine,  and  if  these  had  been  included  death  was  certain  ia 
a  brief  period. 

8.  Brown  (T&id,  voL  xL  p.  845)  partially  amputated  the  uterus  of  a  setter  Bitch. 
The  organ  had  a  tumour  upon  it,  and  a  ligature  was  passed  round  it  near  this  tnmonr, 
and  the  latter,  with  the  distal  portion  of  the  uterus,  cut  away.  There  was  consider- 
able haemorrhage,  and  the  uterus  was  returned  with  some  difficulty.  The  ligatare 
came  away  on  tiie  third  day,  and  recovery  was  rapid.  Before  the  operation  the  Bitch 
was  in  a  very  sorry  condition  ;  after  recovery  there  was  a  wondenul  improvement 
The  case  was  complicated  by  a  fracture  of  the  ilium. 

9.  Barnes  (Ibid.,  vol.  xliv.  p.  656)  amputated  the  uterus  of  a  Ewe  which  had  lambed, 
and  the  inversion  had  occurred  four  hours  before  his  arrival.  The  organ  was  so  mach 
torn  and  swollen,  that  it  was  impossible  to  effect  its  return.  A  ligature  was  firmly 
tied  round  the  cervix,  and  the  mass  removed  by  a  sharp  bistoury,  tne  arteries  being 
ligatured  as  a  further  precaution  against  haemorrhage  ;  we  vulva  was  likewise  autmed, 
to  prevent  a  protrusion  of  the  remainins  parts.  When  the  operation  was  fimahed  the 
Ewe  was  in  a  sinking  condition ;  but  stimulants  were  given,  and,  with  attention,  ins 
week  it  was  convalescent. 

10.  Olver  {Ibid.,  vol.  xlv.  p.  98)  removed  the  uterus  of  a  Bitch  by  a  ligatare  placed 
close  to  the  vulva,  and  excismg  the  body  of  the  organ  by  the  knife.  There  was  little 
bleeding,  and  the  remaining  portion  of  the  organ  was  returned.  A  stimulant  waa 
given,  and  eood  food,  and  recovery  was  rapid. 

11.  Broad  (Ibid.,  xlviii  p.  175)  removed  the  inverted  uterus  of  a  Bitch  by  means  of 
clams  and  the  hot  iron.  "  Bitches  appear  to  suffer  very  little  from  the  operation.  . . 
In  all  cases  where  it  is  possible  to  use  the  clams  and  hot  iron  I  do  so,  as  I  find  that 
licatures  cause  the  animals  much  suffering  ;  besides  which,  there  is  a  greater  danger 
of  blood-poisoning  from  absorption  of  the  morbid  products  durins  the  uoughing  pro- 
cess.    In  all  cases  of  cauterizmg  it  is  better  to  use  the  iron  at  a  black  heat. 

12.  Goffi  {II  Medico  Veterinario,  1876)  had  to  attend  a  Cow— primipara—for  inver- 
sion of  the  uterus.  The  organ  had  been  greatly  contused  and  lacerated  through  the 
attempts  of  the  o'vi^er  and  his  friends  to  return  it,  and  reposition  was  hopeless.  After 
assuring  himself  that  the  extruded  sac  did  not  contain  any  viscera,  he  tied  a  strong 
ligature  round  it,  near  the  vulva,  then  amputated  it  about  two  inches  beyond  the 
ligature.  There  was  a  slight  haemorrhage,  and  when  this  was  subdued  the  remaining 
portion  was  put  back  into  the  pelvis.  Soon  after,  the  Ck)w  was  very  restless,  and 
strained  severely.  It  was  bled  and  sedatives  were  given.  On  the  fourth  day  there 
was  acute  traumatic  fever,  and  inappetence ;  small  doses  of  carbolic  acid  were  admin- 
istered, and  improvement  took  place ;  but  on  the  eighth  day  superficial  oedema  mani- 
fested itself.  This  was  combated  by  oil  of  turpentine  inUis  and  extra.  Gradually 
recovery  took  place,  and  about  the  thirteenth  day  there  was  so  little  amiss  that  the 
Cow  was  turned  out  to  pasture.  It  never  went  off  its  milk,  though  the  calf  died  oa 
the  fourth  day. 

13.  Lorretta  {Ibid.,  1876)  returned  the  inverted  uterus  of  a  Cow,  and  everything 
appeared  to  be  well  until  the  fourth  day,  when  the  accident  again  occurred.  During 
the  owner's  journey  to  request  the  attendance  of  Lorretta,  a  lai^e  Saint  Bernard  doff 
in  the  cow-shed  devoured  a  large  portion  of  the  protruded  uterus.  On  the  arrival  m 
the  owner  and  veterinary  surgeon,  the  Cow  was  lying  on  the  floor  inundated  with  blood, 
and  apparently  about  to  die.  A  knuckle  of  intestine  protruded  through  a  rent  in  the 
uterus.  Nothing  could  be  done  but  to  amputate  the  organ.  This  was  ligatured  dose 
to  the  vulva — after  the  intestine  had  been  returned — by  a  well  waxed  and  soaped  cord, 
which  was  passed  round  it  several  times,  being  tied  each  time.  Then  by  means  of  a 
convex  bistoury,  he  cut  through  the  mass  about  two  inches  below  the  ligature,  allied 
an  astringent  lotion  to  the  ligatured  end,  and  replaced  it  in  the  pelvic  cavity,  rtom 
the  fourth  day  the  Cow  appeared  to  be  quite  well,  seeking  food  and  ruminating,  and 
on  the  twelfth  day  it  was  cured. 

14.  Ledru  {Reaieil  de  M6d.  VitSrinavre,  1866,  p.  115)  returned  the  inverted  uterus 
of  a  Cow,  and  applied  a  truss.  The  owner  removed  the  latter  too  soon,  and  inversion 
again  occurred  ;  but  this  time  reposition  was  impossible.  Amputation  being  decided 
upon,  a  whipcord  lisature  was  applied  round  the  pedicle  of  the  tumour,  abont  two  and 
a  half  inches  from  the  vulva ;  there  was  some  haemorrhage  when  the  uterus  was  cut 
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away  four  or  five  minutes  afterwards.  For  an  hour  the  Cow  was  very  uneasy,  but 
next  morning  it  was  tranquil,  and  in  a  few  days  gave  its  usual  quantity  of  milk  and 
quite  recovered. 

15.  Claverie  {Journal  des  VSt,  du  Midi,  1860,  p.  535)  reduced  the  inverted  uterus 
of  a  three-year-old  Cow  with  great  difficulty,  ana  attempted  to  retain  it  by  sutures  in 
the  vulva  and  a  truss.  All  appeared  to  be  going  on  favourably  until  the  fourtii  day, 
when  the  organ  was  again  p^rolapsed,  tearing  away  the  sutures  and  the  truss.  Ex- 
cision of  the  uterus  was  consider^  the  only  means  of  savins  the  animal,  and  this  was 
performed  by  double  ligature — ^the  needle  being  passed  through  the  middle  of  the 
pedicle  ;  the  body  of  the  organ  being  amputated,  the  remainder  was  returned  to  the 
vagina.  Much  bleeding  ensued,  and  the  part  had  to  be  withdrawn,  another  circular 
ligature  applied,  and  the  hot  iron  used  to  close  the  bleeding  vessels.  Cooling  lotions 
and  charcoal  were  afterwards  employed  ;  for  ten  days  the  animal  was  dull,  and  the 
secretion  of  milk  and  appetite  were  <&minished  ;  soon  after  this,  however,  it  improved 
rapidly  and  completely  recovered. 

16.  Turquet  (tiecueU  de  Mid.  VUSrinaire,  1868,  p.  20)  relates  a  case  of  inversion  in 
whidi,  from  the  great  infiltration  and  gangrenous  condition  of  the  uterus,  reduction 
was  impracticable ;  so  it  was  decided  to  amputate.  The  operation  was  performed  by 
XMMwing  a  cord  about  two  yards  in  length,  and  with  a  piece  of  wood  at  each  ena, 
around  the  uterus  about  two  inches  from  the  vulva — the  Cow  being  held  by  two 
strong  men  ;  while  other  two  assistants  pulled  at  the  ends  of  the  cord,  so  as  to  tighten 
it  gradually  around  the  tumour.  Turc^uet  kept  his  finger  on  the  knot,  so  as  to  judge 
of  the  amount  of  constriction,  and  findmg  after  a  minute  or  two  that  it  was  sumcient 
to  stop  the  circulation,  the  cord  was  firmly  tied. 

There  was  scarcely  any  bleeding  when  the  uterus  was  removed  about  two  inches 
from  the  ligature,  and  tiie  latter  disappeared  within  the  vagina.  The  animal  was  ex- 
tremely uneasy,  threw  itself  down,  ^[roaned  and  bellowed,  and  otherwise  exhibited 
indications  of  pain  for  about  ten  mmutes.  Next  morning  it  was  ruminating ;  the 
ligature  came  away  in  due  course,  the  Cow  suckled  its  calf  and  gave  the  usual  quantity 
of  milk,  and  in  five  months  afterwards  was  fatted. 

17.  SchttUer  ((Eaterreich,  Vierteljahress.  far  WissenscJiaJtUcJie  Veierinarhunde,  1858, 
p.  17)  appears  to  be  one  of  the  few  veterinarians  who  has  attempted  amputation  of  the 
uterus  in  the  Mare.  He  was  called  to  attend  a  seven-year-old  Mare,  which  eight 
days  previously  had  given  birth  to  a  dead  foal,  and  soon  after  suddenly  inverted  the 
uterus.  For  eight  days  (!)  was  the  swollen,  gangrenous  organ  protruded,  and  when 
he  saw  it,  the  mucous  membrane  was  greatly  infiltrated  and  sodden,  and  covered  by 
a  yellowish  exudation.  The  animal  stood  with  its  hind-legs  wide  apart,  and  lookea 
dull  and  heavy  ;  the  pulse  was  65  per  minute,  the  respirations  25  to  30.  It  still  fed, 
except  during  the  paroxysms  of  straining.  No  attempt  was  of  course  made  to  replace 
the  uterus,  and  with  the  owner's  consent  amputation  was  resolved  on.  A  twitch  was 
placed  on  the  Mare's  nose,  and  a  man  placed  at  the  head,  while  two  others  stood  on 
each  side  to  keep  the  animal  steady  and  to  assist  in  the  operation  when  necessary. 
The  upper  part  of  the  uterus,  near  to  the  vagina,  was  then  freed  from  the  discharge 
and  exudation  by  means  of  the  finger  and  tepid  water,  and  the  mucous  membrane  ex- 
posed. A  strong,  well -waxed  ligature  was  tied  round  the  pedicle,  about  two  inches 
from  the  vulva,  and  the  uterus  excised  by  a  sharp  bistoury  about  half  an  inch  from 
this  part.  The  haemorrhage  was  unimportant,  and  the  remains  of  the  uterus  dis- 
mpeared  in  the  vagina.  A  few  sutures  were  passed  through  the  vulva,  and  a  pledget 
of  tow  put  over  it  and  retained  by  a  bandage.  Internal  treatment  was  also  resorted 
to.  Next  day  the  pulse  was  73,  and  the  respirations  increased  ;  micturition  and  de- 
fecation were  normal.  The  vulva  was  greatly  swollen,  injected  and  hot.  The  strain- 
ing was  feeble,  and  only  occurred  at  long  intervals.  On  the  succeeding  two  days  the 
Mare  was  livelier,  the  appetite  was  better,  and  the  straining  had  almost  disappeared. 
The  vulvar  sutures  had  given  way,  and  the  bandage  was  removed.  A  small  quantity 
of  unhealthy,  dirty-brown  coloured  fluid  escaped  from  the  vulva.  This  was  corrected 
by  injections,  and  in  three  days  the  discharge  was  healthy.  In  fourteen  days  after 
the  operation  the  Mare  was  discharged  cured. 

18.  Moens  {Annalea  de  Mid,  Viterinaire  de  Bruxelles,  1866,  p.  591 )  was  less  fortu- 
nate with  a  Mare,  six  years  old,  which  had  the  uterus  inverted  and  hanging  as  low  as 
its  hocks.  The  organ  had  a  large  rent  in  it,  and  a  jet  of  arterial  blood  flowed  in  such 
quantity  that  it  was  evident  death  must  soon  take  place  from  hsemorrhaee.  A  liga- 
ture was  therefore  at  once  applied  around  the  cervix,  and  with  the  aid  of  several 
persons  ablation  was  effected.    The  Mare  died  two  days  afterwards. 

19.  The  same  authority  {Ibid.)  practised  the  operation  on  a  Cow  soon  after  this  un- 
fortunate case,  and  vrith  the  greatest  success.  In  all,  he  had  operated  on  eighteen 
Cows,  without  a  fatal  case  ;  and  he  is  of  opinion  that  tetal  ablation  of  the  uterus  in 
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thiB  animal  ia  inoontestaUy  more  benignant  than  reposition.  He  remarks  on  the 
with  which  it  can  be  executed,  and  that  it  requires  no  special  dexterity  :  all  that  it 
needed  is  a  strong  ligature  applied  ^as  dose  as  possible  to  ti^e  vulva,  and  firmly  tied 
rotmd  the  part ;  the  organ  bemg  cut  off  about  two  fingers'  breadth  from  the  ligatare. 
A  little  straining  often  occurs  afterw vds,  but  rarely  anytiuujg  more  serious. 

20.  Be  Censter  {Ibid.,  p.  588),  in  attempting  to  reduce  the  inverted  uterus  of  a  Cow, 
ruj>tured  the  organ  almost  unconsciously — its  texture  was  so  soft  and  friable.  Ampu- 
tation was  decided  upon.  The  opening  was  enlaiged  to  discover  if  the  sac  contained 
intestines.  A  strong  suture  {/arte  nUure)  was  placed  at  the  base  of  the  organ,  dose  to 
the  vulva,  and  in  half-an-hour,  when  the  uterus  had  become  cold,  it  was  amjputated 
about  two  inches  from  the  vulva,  and  tiie  ligatured  end  returned.  The  followiz^  day 
there  were  a  few  expulsive  efforts,  and  for  twelve  dajV's  a  foul-smelling  fluid  was  dis- 
charged from  the  vulva.  Tar- water  was  injected.  The  animal  fed  well  immediately 
after  the  operation,  and  gave  an  abundance  of  milk. 

Do  Ceuster  is  of  opinion  that  the  obstetrist  should  not  hesitate  in  resorting  to  sm- 
putation  of  the  inverted  uterus  when  he  cannot  return  it,  or  when  it  is  so  damageil 
that,  if  returned,  the  animal's  life  may  be  endangered. 

Van-Hacken  {Ibid,,  1863,  p.  259),  Sulmon,  and  Be  Meester  {Ibid,,  1877,  p.  158) 
record  successfiil  cases  of  ablation  of  the  uterus  in  the  Cow. 


CHAPTER  IV. 

Inversion  of  the  Vagina — Inversio  Vaginse. 

Inversion,  prcddence,  prolapsus,  or  fall  of  the  vagiwi,  is  a  hernia  of  this  part 
through  the  vulvar  opening,  analogous  to  that  of  the  uterus,  and  with  whidi 
it  may  be  complicated  when  inversion  of  the  latter  is  extreme  ;  though  in 
this  case  it  does  not  add  to  the  symptomatology  or  gravity  of  the  accident 

The  accident  may  occur  in  other  than  pregnant  oi  parturient  aninmlfl, 
though  rarely ;  it  may  also  take  place  during  gestation,  particularly  towaids 
the  termination  of  that  condition,  when  the  gravid  uterus  pushes  it  outwaids. 
Most  frequently,  however,  it  is  witnessed  after  parturition,  and  particulaily 
when  delivery  has  been  difficult  and  protracted,  and  especially  when  force  has 
been  necessary  to  extract  the  foetus,  and  the  expulsive  efforts  were  severe. 

It  often  occurs  when  the  "waters"  have  escaped  for  some  time,  and  the 
young  creature,  lodged  in  the  genital  canal,  is  extracted  without  the  precau- 
tion of  lubrication.  Its  progress  through  the  diy,  tenacious  passage  causes 
the  mucous  membrane  of  the  vagina  to  gather  in  ridges  and  folds ;  the  con- 
nective tissue  beneath  is  torn,  and  this  leads  to  inversion,  which  may  occnr 
immediately,  along  with  the  exit  of  the  foetus,  or  when  the  animal  aflmrards 
strains — sometimes  so  long  as  four,  six,  or  eight  days  subsequent  to  paztozi- 
tion. 

Fatigue,  such  as  that  induced  by  travelling,  or  severe  exertion,  imme- 
diately or  soon  after  calving,  or  keeping  the  animal  in  a  stall,  the  floor  uf 
which  slopes  too  much  backwards,  ai-e  also  likely  to  produce  the  accident 
It  may  also  take  place  after  abortion,  and  retention  of  the  placenta. 

"When  inversion  of  the  vagina  occurs  without  that  of  the  uterus,  the  latter 
is  propelled  backwards  by  the  contractions  of  the  abdominal  muscles,  pushing 
before  it  the  waUs  of  that  canal  until  it  has  extruded  them  beyond  the  vulva, 
and  itself  occupies  the  cavity  of  the  pelvis.  During  this  extrusion,  tiie  oao- 
nective  tissue  which  attaches  the  vaginal  mucous  membrane  to  the  pelvis  is 
more  or  less  lacerated;  and  it  is  this  laceration  which,  as  Saint-Cyr  jasUy 
remarks,  constitutes  the  serious  character  of  the  accident,  and  diffeientiateB 
it  from  simple  prolapse  due  to  relaxation  of  the  connective  tissae,  which 
is  of  no  great  moment,  but  which  may  precede  it    The  latter  condition  » 
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Bot  yeiy  zare  towards  the  end  of  pregnancy,  and  under  certain  circumstances 
it  may  lead  to  complete  inversion.  Sainard  mentions  having  seen  a  Goat 
which  had  inversion  of  the  vagina  fifteen  days  before  parturition,  and  to  such 
an  extent  that  the  mouth  and  nostrils  of  ^e  foetus  protruded  through  the 
half-open  os  uteii,  so  that  it  could  breathe  and  lick  the  hand. 

But,  as  has  been  said,  inversion  of  the  vagina  occurs  far  more  frequently 
after  abortion  and  parturition,  though  not  so  often  as  inversion  of  the  uterus. 

'       Symidoms. 

Of  course,  the  chief  symptom  of  this  accident  is  the  presence  of  a  tumour 
between  the  labia  of  tiie  vulva,  and  which  may  hang  for  some  distance 
below  that  opening.  In  this  respect  it  resembles  inversion  of  the  uterus, 
though  the  difference  is  otherwise  very  marked.  In  the  majority  of  cases 
the  tumour  is  most  voluminous  when  the  animal  is  lying,  and  can  then  be 
best  examined.  It  ia  circular  in  form,  varies  in  size  from  that  of  an  apple  to 
a  large  melon,  and  is  not  unlike  a  thick  sausage ;  the  surface  is  smooth,  more 
or  less  of  a  deep  red  colour  streaked  with  darker  patches,  and  covered  by  a 
thick  white  mucus,  or  a  fibrinous  exudate ;  in  other  cases  it  is  inflamed,  ex- 
coriated by  the  tail  or  litter,  and  covered  with  foreign  matters.  There  are  no 
traces  of  cotyledons  or  placental  fMicUs,  On  the  under  surface  of  the  tumour  is 
observed  a  longitudinal  depression,  or  furrow,  which  leads  to  the  urethra. 
At  its  end  is  a  round  opening,  into  which  the  finger  can  be  passed  as  far  as 
the  OS  uteri,  which  will  be  found  either  completely  closed  or  partially  open. 
At  the  vulva  the  tumour  is  narrow,  and  exhibits  longitudinal  folds  or  ridges, 
due  to  the  constriction  caused  by  the  vulva.  Passing  the  finger  between  the 
tumour  and  the  vulva,  there  is  found  a  depression,  or  cul-de-sac,  formed  by 
its  direct  continuity  with  the  vulvar  mucous  membrane.  In  certain  cases, 
the  cervix  uteri  can  be  seen  in  the  middle  of  the  tumour.  JS'ot  unfrequently 
the  tumour  is  not  visible  when  the  animal  is  standing ;  though  it  may  show 
itself  when  it  lies  down,  micturates,,  defecates,  or  strains.  When,  however, 
the  inversion  has  occurred  to  a  considerable  extent,  or  the  case  is  chronic, 
the  tumour  often  remains  external  to  the  vulva. 

There  is  generally  more  or  less  difficulty  in  micturating,  arising  from  the 
pressure  on  the  urethra ;  and  instances  are  recorded  in  which  extreme  dis- 
tention of  the  bladder,  from  retention  of  urine,  had  occasioned  serious 
symptoms,  and  led  to  paralysis,  and  even  rupture,  of  that  viscus.  There 
may  also  be  more  or  less  straining — ^indeed,  tins  symptom  is  nearly  always 
present ;  febrile  symptoms  may  likewise  be  noted  in  some  cases. 

When  the  mucous  membrane  has  been  long  exposed  to  the  air,  it  becomes 
thickened  and  indurated,  from  the  constant  irritation  giving  rise  to  efiEiision 
and  exudation ;  it  assumes  a  greyish  tint,  and  is  covered  with  a  coriaceous 
epithelium,  which  gives  it  a  leathery  appearance. 

The  local  symptoms  which  we  have  indicated  should  sufficiently  distin- 
guish between  this  accident  and  the  presence  of  tumours  in  the  genital 
canaL  In  the  Bitch,  inversion  of  the  vagina  has  been  sometimes  mistaken 
for  a  condylomatous  tumour ;  and  cases  are  recorded  in  which  tumours  of 
this  kind,  protruding  beyond  the  vulva,  through  insufficient  examination 
have  been  mistaken  for  inversion.  Inversion  of  the  bladder  has  also  been 
confounded  with  that  of  the  vagina.  The  pyriform  kysts  which  sometimes 
form  in  that  canal,  and  contain  a  clear  citron-colouied  fluid,  have  likewise 
heen  sometimes  confounded  with  inversion  of  the  vagina. 

To  avoid  eiiors  which  might  have  a  serious  tendency,  a  careful  examina- 
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tion  must  be  made,  and  nothing  should  be  attempted  in  the  way  of  opention 
nntil  the  state  of  afiairs  is  exactly  determined. 

Prognosis. 

Inversion  of  the  vagina  is  not  nearly  so  serions  an  accident  as  inveision 
of  the  uterus  j  and  Cows,  Mares,  and  Bitches  may  often  sufTer  from  this 
condition  for  months  without  showing  much  apparent  inconvenience^  This 
is  the  kind  of  inversion  that  is  liable  to  recur;  reposition  may  be  readily 
effected,  but  no  sooner  is  it  accomplished  than  inversion  again  takes  place 
through  the  animal  straining. 

In  other  instances,  however,  the  accident  is  much  more  serious.  The 
mucous  membrane  of  the  vagina,  exposed  to  contact  with  the  urine,  istxa^ 
and  litter,  in  addition  to  friction  from  the  tail  and  other  objects,  as  well  as  the 
attacks  of  flies,  etc.,  becomes  irritated,  excoriated,  abraded,  and  indonted, 
while  it  is  greatly  thickened  from  exudation ;  a  more  or  less  foetid  maco- 
purulent  secretion  covers  its  surface ;  cicatrisation  of  the  torn  sub-mucoos 
connective  tissue  ensues ;  new  adhesions  are  formed  which  fix  the  part  in 
its  abnormal  situation,  and  offer  what  is  sometimes  an  insurmountable 
obstacle,  if  not  to  reduction,  at  least  to  retention,  after  that  has  been  effected. 
If  assistance  is  not  afforded,  the  animal  gradually  loses  condition  and  be- 
comes emaciated ;  hectic  fever  sets  in,  and  it  falls  into  a  state  of  marasmus. 
At  other  times  the  extruded  part  becomes  acutely  inflamed,  intense  fever 
supervenes,  and  the  creature  succumbs  to  the  effects  of  TaginiUs — either 
simple  or  complicated  with  metritis — and  almost  as  rapidly  as  from  invosioii 
of  the  uterus. 

Treatment, 

The  more  speedily  treatment  is  resorted  to  after  inversion  has  occomd, 
the  more  easily  is  reduction  effected  and  likely  to  prove  permanent^  while 
the  risks  from  injury  are  greatly  diminished. 

The  treatment  is  somewhat  similar  to  that  recommended  for  inversion  of 

the  uterus,  the  preliminary  steps  being  the  same  in  both  accidents,  and 

reduction  accomplished  according  to  the  same  rules.   The  part  of  the  vaginsl 

membrane  nearest  the  vulva  is  to  be  carefully  and  gradually  returned  slM)ald 

the  tumour  be  large ;  if  comparatively  small,  then  it  may  be  reduced  e% 

massef  by  applying  the  closed  fist  to  the  centre  of  the  most  dependent  psit, 

and  pushing  it  into  the  canal.     When  reduction  has  been  effected,  it  is 

particularly  necessary  to  observe  that  every  part  has  assumed  its  normal 

shape  and  position ;  as  it  often  happens  that  the  mucous  membrane,  particih 

larly  towards  the  bottom  of  the  canal,  forms  a  thick  fold,  which  must  be 

effaced  if  it  is  desired  to  obviate  renewed  straining  and  a  recurrence  of  the 

inversion.     All  the  folds  and  inequalities  fix)m  one  end  of  the  canal  to  the 

other,  as  far  as  the  cervix,  should  be  smoothed  carefully  down  by  the  hand 

or  a  soft  damp  cloth.     K,  after  reduction,  the  straining  continues,  it  may  be 

inferred  that  the  mucous  membrane  is  irritated  by  the  existence  of  wrinkles 

or  folds  on  its  surface.     The  hand  must  then  be  introduced  again  into  the 

vagina,  and  the  ridges  effaced  either  by  passing  the  hand  over  them  so  as  to 

carry  the  membrane  onwards,  or  by  gentle  pressure  entirely  obliterating  them. 

If  the  membrane  is  irritable  and  inflamed,  astringents — such  as  acetate 

of  lead,  and  anodynes — such  as  opiiun,  may  be  applied  to  it;  and  as  a  matter 

of  precaution,  a  truss  may  be  used  for  a  few  hours. 

When  the  foetal  membranes  are  still  in  the  uterus,  some  obstetrists  recoxo- 
mend  that  they  should  be  removed  before  reduction  of  the  inversion  is 
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attempted ;  bnt  otbeis — and  amoog  tbem  Saint-Cyr — are  of  opinion  that 
reduction  should  be  accomplished  first,  and  removal  of  the  membranes  afber- 
wardsy  unless  the  latter  are  so  lightly  attached  that  they  can  be  pulled  away 
without  introducing  the  hand  into  the  uterus.  In  any  case  the  membranes 
must  be  removed,  as  their  presence  is  certain  to  cause  expulsive  efiforts 
which  will  inevitably  lead  to  protrusion  of  the  vagina  again. 

For  the  retention  of  the  reduced  organ,  sutures  are  often  passed  through 
the  labia  of  the  vulva,  and  Harms  and  Schleg  (Magazin  von  Gurlt  und 
Heriwig,  1869,  p,  13)  have  rings  (ringelns)  with  this  object  Schleg's  ring 
is  a  thin  flat  band  of  steel,  pointed  at  one  end,  and  with  a  round  hole  and 
slot  a  little  above  the  point ;  at  the  other  end  is  a  kind  of  button  raised  on 
the  surface.  The  point  is  passed  through  the  labia,  and  the  band  bent  round 
so  as  to  meet  and  button  at  the  ends.  This  ring  has  been  worn,  according 
to  Schleg,  from  a  few  days  to  more  than  five  months.  But  in  general,  it 
wUl  be  preferable  to  employ  a  truss  for  the  retention  of  the  vagina,  if  the 
accident  is  recent. 

When  the  submucous  connective  tissue  of  the  vagina  has  been  much 
lacerated,  and  abnonnal  adhesions  have  taken  place,  then  a  recurrence  of 
the  inversion  is  to  be  apprehended.  This  recurrence  is,  of  course,  most 
likely  to  take  place  in  chronic  inversion,  and  all  the  skill  and  patience  of 
the  veterinary  surgeon  will  be  required  in  dealing  with  such  a  case.  At 
times  the  accident  has  proved  so  troublesome,  and  retention  has  so  baffled 
every  attempt  after  reduction  was  effected,  that  amputation  of  the  protruded 
portion  has  been  practised,  and  with  success. 

Eainard  appears  to  have  been  the  first  to  venture  on  this  bold  measure, 
and  be  practised  the  operation  several  times  on  Bitches.  He  ligatured  the 
entire  inverted  mass  close  to  the  vulva,  in  one  case  :  but  as  this  gave  rise  to 
intense  fever,  and,  when  cured,  the  animal  suffered  from  incontinence  of 
urine,  he  adopted  another  procedure.  Instead  of  including  the  whole  of 
the  tumour  in  one  ligature,  he  divided  the  pedicle  into  three  portions,  which 
he  tied  separately,  so  that  each  ligature  only  enclosed  one-third  of  the  mass. 
After  tightening  the  ligatures,  the  Bitch  was  allowed  to  run  at  large,  the 
only  attention  it  received  being  the  injection  of  emollient  fluids  into  the 
vagina,  and  a  smaller  allowance  of  food.  The  pain  was  much  less  in 
intensity  and  duration  than  in  the  first  case,  and  the  tumour  came  away  in 
five  or  six  days,  when  recovery  took  place.  Eainard,  however,  advises 
immediate  excision  of  the  portion  of  the  mass  beyond  the  ligatures,  when  these 
have  been  drawn  tight. 

Daprey  operated  on  a  two-year-old  filly  in  a  somewhat  different  manner. 
Inversion  of  the  vagina  had  been  present  for  fifteen  days,  and  the  tumour 
was  as  large  as  a  man's  head ;  it  was  cold,  of  a  dark-brown  colour,  and  the 
animal  was  greatly  agitated  and  feverish.  As  gangrene  was  apprehended, 
it  ivas  decided  to  remove  the  whole  mass.  This  was  done  by  practising  a 
kind  of  saddler's  stitch  around  it,  by  means  of  two  needles  armed  with  a 
waxed  thread ;  and  when  sewn  round,  the  two  ends  of  the  ligature  were 
drawn  so  tight  as  to  raise  the  enclosed  sides  of  the  tumour  into  plaits  like 
the  mouth  of  a  tied  sack ;  they  were  then  firmly  joined;  The  Filly  was  kept 
standing  with  the  hinder  part  of  the  body  raised,  and  the  tumour  was 
dressed  with  chlorinated  water  and  vinegar.  Between  the  seventh  and 
eighth  days  the  mass  came  away ;  the  discharge  diminished  in  quantity  and 
foetidness,  and  on  the  tenth  day  the  animal  was  nearly  welL 

Saint-Cyr  mentions  that  Bernard  operated  upon  a  female  Ass,  which  had 
the  vagina  inverted  for  more  than  a  month,  and  every  means  uf  retention 


€04  ACCIDENTS  INCIDENTAL  TO  PARTURITION. 

had  failed.  Amputation  was  piactised,  bj  a  circular  incision  aiound  Um 
base  of  the  tumour.  At  the  ixBk  cut  of  the  bistouiy,  it  was  observed  thifc 
the  mucous  membrane  was  very  much  thickened,  and  easily  detached  from 
the  other  parts  ;  so  that,  instead  of  making  a  total  amputation,  it  was  c(8h 
sidered  better  to  make  it  only  partial,  by  dissecting  away  all  that  tissi&e  to 
the  extent  of  four  to  five  inches.  This  was  done,  and  the  hsmonhage  was 
inconsiderable;  but  it  peisisted  so  long  afterwards  that  the  animal  was 
seized  with  symptoms  of  syncope.  However,  these  symptoms  passed  awij, 
and  the  creature  began  to  eat.  A  rope  truss  was  applied,  and  for  c^ 
days  there  was  a  disdiaige  of  pus.  At  the  end  of  that  time,  whetn  the  tnuB 
was  removed,  recovery  was  found  to  be  complete.  On  exploring  Uie  vagina 
some  time  afterwards,  a  thick  but  dilatable  ring,  about  the  middle  of  tKe 
vagina,  was  found,  through  which  first  one  finger,  then  two  and  thieci,  ooold 
be  passed.     Beyond  this  ring  the  canal  was  normal  in  width. 

There  can  be  no  doubt,  then,  that  the  inverted  vagina  may  be  ampotatod 
without  much  nsk,  when  reduction  is  impossible  or  incomplete  ;  but  whether 
an  animal  which  has  undergone  this  operation  cun  be  utilised  for  breeding 
purposes  afterwards,  we  have  no  evidence  to  prove.  It  is  possible  thai  the 
cicatricial  tissue  uniting  the  wound,  may  be  sufficiently  yielding  to  aUow  of 
gradual  dilatation  by  manual  or  mechcoiical  means,  and  thus  not  offer  much 
impediment  to  impregnation  or  parturition. 


CHAPTER  V. 

Inversion  of  the  Bladder — Frolapaus  Vesicse. 

At  page  328,  we  have  alluded  to  inversion  of  the  bladder  as  occonijig 
before  parturition,  and  described  the  symptoms  and  treatment  of  this  accident 
The  remarks  we  there  made  are  applicable  to  the  accident  when  it  follows 
delivery.  It  is  of  somewhat  rare  occurrence,  and  is  perhaps  more  freque]it]y 
met  with  in  the  Mare  than  the  Cow. 

We  have  particularly  insisted  upon  the  necessity  for  a  careful  examiuation 
of  these  vulvar  tumours  before  adopting  any  suigical  measures ;  and  this 
precaution  is  above  all  things  necessary  in  tlus  accident,  as  an  incision  in 
this  viscus  is  certain  to  lead  to  a  fiEttal  termination :  of  this  we  have  given 
an  illustration  in  page  331. 

Eeduction  must  be  attempted  according  to  the  directions  given  at  page 
330,  and  care  must  be  taken  not  to  lacerate  the  organ,  as  this  also  will  prove 
fatal  Elmue  (Canstatt's  JahresbericJU^  1859)  relates  an  occurrence  of  this 
description. 

In  desperate  cases,  when  reduction  cannot  be  effected,  or  when  the  organ 
is  so  much  injured  that  reposition  is  almost  certain  to  be  followed  by  death, 
amputation  may  be  ventured  upon  with  some  prospect  of  success. 

With  regard  to  the  operation,  Cartwright  remarks :  '^  It  is  to  be  observed 
that  the  ureters  enter  the  substance  of  the  neck  of  the  bladder  oUiqnely 
towards  its  sides,  but  their  orifices  are  to  be  seen  when  the  bladder  is  in- 
verted, and  the  Cow  or  Mare  is  standing  up,  at  the  upper  surfebce  of  the 
viscus,  about  half  an  inch  apart  To  detect  them,  we  must  draw  the  Uadder 
sufficiently  down,  so  that  we  may  be  able  to  inspect  the  parts.  Where 
they  enter,  the  inner  membrane  (now  the  ureter)  will  have  a  soft  and  jelly- 
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like  piotabeiant  appearance^  in  the  middle  of  which  will  he  detected  two 
yety  small  openings  of  a  nipple-like  shape.  To  he  certain  that  we  have  hit 
upon  them,  we  m^  introduce  a  prohe,  and  pass  it  down  towards  the  sus- 
pended fundus.  Haying  discovered  the  orifice  of  the  ureters,  and  passed  a 
ligature  around  the  neck  of  the  hladder  helow  them,  we  have  nothing  more 
to  do  than  occasionally  tighten  it,  so  as  to  effect  complete  strangulation  and 
sloughing  of  the  hody  of  the  hladder ;  though,  as  soon  as  we  find  it  dead^ 
we  may,  to  save  time,  cut  it  away  with  a  scalpel  We  should  also,  after 
having  applied  the  li^ture,  puncture  the  distended  fundus ;  since  its  great 
weight  may  cause  a  dragging  and  inflammation  ahout  its  cervix,  or  may 
foice  the  ligature  over  the  mouth  of  the  ureters,  which  would  occasion  the 
death  of  the  animal.  After  the  separation  has  taken  place,  the  remaining 
portion  will  contract  within  the  vagina,  and  the  cavity  will  he  closed  hy  the 
vulva.  The  urine  will  generally  ever  after  run  down  the  thighs,  excoriating 
them ;  though  in  other  cases  the  fluid  will  accumulate  within  the  vulva,  and 
he  £rom  time  to  time  ejected  in  large  quantities.'' 

When  excision  is  not  resorted  to,  spontaneous  amputation  may  take  place. 

When  the  inversion  or  prolapsus  is  complicated  hy  rupture  of  the  floor  of 
the  vagina,  then  the  accident  is  of  the  most  serious  character,  though  not 
invanahly  fatal  in  its  results. 

1.  Riviere  (Journal  de  M4d.  VMrwawt  de  Lyon^  1867,  p.  2S6)  reports  the  case  of 
a  Cow  which  nad  a  laborioas  delivery,  in  conseqaence  of  lateral  deviation  of  the  head 
of  the  foetus,  and  manual  aid  was  necessary.  The  foetus  was  very  large,  and  soon 
j^ter  it  was  extracted  the  envelopes  came  away  ;  but  in  about  a  quarter  of  an  hour 
yerf  violent  straining  ensued,  and  almost  immediately  a  quantity  of  reddish  fluid 
flowed  from  the  vulva,  followed  by  a  tumour  as  large  as  a  child's  head.  A  careful 
insjpection  proved  this  tumour  to  be  formed  by  the  fundus  of  the  bladder,  and  a 
mannal  exploration  discovered,  on  the  floor  of  the  vagina,  a  long  slit  through  w)]ich  the 
organ  had  paseed.  When  this  laceration  took  place,  was  not  known ;  but  the  owner  of 
the  Cow  had  attempted  to  deliver  it  the  previous  evening,  and  had,  as  he  thought^ 
pierced  the  "  water  bag."  The  bladder  was  full  of  urine,  so  it  could  not  be  returned, 
AOTvet  could  it  be  emptied  by  pressure  on  its  surface. 

The  contents  were  removed  by  a  hastily-devised  catheter,  made  of  a  piece  of  elder- 
tree  deprived  of  its  pith.  When  the  urine  was  abstracted,  reduction  was  easy,  and 
the  Cow  recovered  in  less  than  twenty  days. 

2.  Canu  (Mim,  de  la  HoaiU  V4Urinairt  du  Calvados,  1835)  was  requested  to  see  & 
Mare  that,  half  an  hour  previously,  had  given  birth  to  a  foal  without  any  dijfficidty. 
He  found  the  animal  lyins  on  its  left  side,  straining  violently,  covered  with  perspira* 
tion,  and  a  membranous-looking  substance  hanging  from  the  vulva,  which  led  to  the 
suspicion  that  inversion  of  the  uterus  or  vagina  had  taken  place.  The  owner  said 
that  he  had  been  for  a  lon^  time  attempting  to  return  this  membrane,  but  had  failed. 
Canu  carefully  examined  it,  but  was  unable  to  satisfy  himself  as  to  what  it  reidly 
was.  He  therefore  caused  the  Mare  to  rise,  which  was  done  with  difficulty,  owin^  to 
weakness.  The  creature  made  repeated  efforts  to  void  its  urine,  from  tune  to  time 
e jectiiig  it  to  a  considerable  distance.  Canu  did  not  even  suspect  inversion  of  the 
bladder,  as  he  had  never  seen  or  read  of  such  an  accident.  The  tumour  was  red, 
thickened,  and  bloody,  and  an  examination  by  means  of  a  candle  proved  the  vagina 
to  be  all  right.  Following  the  floor  of  that  canal,  however,  the  meatMs  urinariu^ 
could  not  be  found,  and  the  tumour  commenced  where  that  conduit  should  be ;  at 
the  same  time  the  Mare  violently  expelled  some  urine,  and  it  was  now  surmised  that 
it  was  really  the  bladder  that  was  depending  from  the  vulva.  A  close  scrutiny  led 
to  the  discovery  that  the  organ  was  torn  at  the  fundus,  through  the  owner's  enorte 
to  replace  it ;  he  had  used  all  his  force,  and  the  Mare  at  the  same  time  struf^gled 
violently.  After  considerable  deliberation,  nothing  was  done,  except  abstractmg  a 
quantity  of  blood  and  reducing  the  diet.  At  the  end  of  three  days,  the  mammary 
secretion  proving  troublesome,  the  foal  was  restored  to  the  Mare.  The  bladder  waa 
then  ewoUen  and  black,  and  the  thighs  were  excoriated  from  the  constant  flowing  of 
nrine.  On  the  fourth  day,  in  consultation  with  another  veterinary  surgeon,  it  waa 
decided  to  pass  a  ligature  around  the  organ,  behind  the  orifice  of  the  ureters.    This. 

done,  and  the  owner  was  entrusted  with  the  task  of  tightening  the  ligature  every 


606  ACCIDENTS  INCIDENTAL  TO  PARTURITION. 


day.  Next  day  the  Msre  showed  i^iiiptoms  of  eolie^  and  it  wm  found  tint  tiie  fi|i- 
tore  had  slipped  upwards  for  more  thm  an  inch,  and  doeed  the  ureten-^sscMmg 
uneasiness  from  retention  of  urine  in  these  duc^.  The  bladder  beinff  pyriform— &e 
pedicle  next  the  Yulva — it  was  difficult  to  keep  the  ligatnre  in  its  puce.  Ilus  wm 
ultimately  accomplished,  however,  by  passing  two  small  pieces  of  wood  throng  tk 
tumour  behind  the  ligatnre,  and  attaching  ue  latter  to  them.  Every  diy  toe  cos- 
striction  was  increased  until  the  whole  mass — ^weishing  nearly  six  pounds  ind  very 
foetid — was  held  only  by  a  narrow  band ;  this  was  divided  without  sny  hjEmorriuge. 
The  remaining  portion  was  immediately  retracted  as  far  as  the  fMoUu  urtaamit  irin 
the  lips  of  the  vulva  closed,  leaving  nothing  to  be  seen.  The  urine,  howeTer,  en- 
tinually  flowing  through  the  ureters,  accumulated  in  the  vulva,  whence  it  vu  fre* 
quentiy  ejected,  and  running  down  the  thighs  excoriated  them  still  mora. 

Ganu  then  determined  to  have  a  little  projecting  spout  of  tin  nude,  with  fann 
wires  to  attach  it  to  the  vulva.  Tlus  was  fitted  below  the  inferior  commisaie  of 
that  opening,  the  wires  serving  to  fasten  it  to  a  crupper  worn  by  the  animxl ;  t^ 
hair  of  the  £dl  was  tied  up  so  that  it  might  not  disarrange  the  apparatiu.  Bytiiis 
means  the  urine  was  thrown  beyond  the  hocks,  and  a  few  emoUient  lotions  hnkd 
the  excoriations.  The  Mare  was  put  to  work  six  weeks  after  the  accident,  and  is 
three  months  it  was  sold  at  a  fair. 

a  Lecoq  (TUd.,  1837,  p.  252)  mentions  that  a  draught  Mare,  after  difficnlt  piztiri 
tion,  and  expulsion  of  the  f ostal  membranes,  without  the  slightest  warning  protnded 
a  round  dull-coloured  body  as  large  as  a  fist,  from  the  vulva.  Next  morning  thii  lad 
a  fieahy  appearance,  was  pyriform  in  shape,  as  large  as  a  three-pint  bottle,  and  eigU 
or  nine  inches  in  length.  It  was  soft,  and  only  some  small  transvene  nige  v«re 
apparent  on  its  surface.  On  the  hand  being  introduced  into  the  vagina,  it  vm 
evident  that  this  body  was  continuous  with  it ;  and  on  separating  the  labia  d  the 
vulva,  on  the  upper  surface  of  the  part,  at  a  short  distance  from  eadi  other  were  t^ 
nipple-shaped  bodies,  the  size  of  a  pea,  from  the  centre  of  which,  at  every  effort  nude 
by  the  Mare,  a  faintly-tinged  fiuid  was  projected.  It  was  therefore  evident  that  tbe 
tumour  was  the  inverted  bladder.  Reposition  could  not  be  effected,  owing  to  tiie 
struggles  of  the  Mare,  the  constriction  and  engorgement  of  the  aphmcter,  and  tiie 
thickening  of  the  parietes  of  the  bladder ;  so  to  save  the  M»i*n«j^  smpatatioDvai 
Tesolved  upon.  "  Havinj^  prepared  a  strong  waxed  thread,  many  times  ooobled,  inl 
to  the  extremities  of  which  we  had  attachmi  two  small  pieces  of  wood  to  faeOitUie 
tightening  the  li£[ature,  we  passed  it  round  the  body  of  the  bladder,  an  inch  and  a 
half  below  the  orifices  of  the  ureters,  and  drew  the  knot  as  tightly  as  poesiUe.  I> 
exploring  the  bladder,  we  perceived  that  it  contained  some  fluid,  and  on  cnttinc  into 
its  fundus  about  a  pint  of  light-red  odourless  liquid — the  product  of  the  eThatitinn 
ifom  the  utero-vesical  portion  of  the  peritoneum — escaped.** 

The  Mare*s  health  appeared  to  be  scux»]y  affected  by  the  operataon.  Three  dayi 
afterwards  the  efforts  to  micturate  were  less  violent ;  the  bladder  below  the  ligabiR 
was  flaccid,  livid,  and  like  macerated  flesh ;  the  puts  above,  and  in  immediite 
proximity  to  the  ligature,  were  red  and  inflamed.  Every  time  the  animal  atrained, 
a  jet  of  urine  esca^d  from  the  ureters,  and  in  the  intervals  between  these  effotts  it 
ran  continually  from  the  vulva,  though  without  causing  any  apparent  inoonTenienoe. 
A  new  ligature,  tightly  drawn,  was  placed  above  the  other,  at  which  the  partaven 
becoming  gangrenous.  Six  days  subsequently,  the  tumour  was  excised  an  inch  bekv 
the  ligature,  and  the  remaining  part  was  well  washed  with  camphorated  spbtit  of 
wine.  Suppuration  speedily  set  in,  and  in  another  fifteen  da]^  the  part  had  neakd. 
The  Mare  was  put  to  work  in  a  month,  and  did  wdU  ;  inside  the  thighs  was  aiightiy 
excoriated  for  some  months  afterwards,  and  the  salts  of  the  urine  had  become  d^ 
fkosited  on  the  hair  and  skin.  The  urine  tricdded  down  tiiese  parts  ahnoat  coo- 
tuiuously. 

Nine  months  after  the  operation,  the  condition  of  the  Mare  was  as  followa :  "The 
thighs  are  a  little  excoriated,  the  vulva  somewhat  swollen,  the  urine  rona  oolyat 
intervals,  but  oftener  than  in  a  healthy  state,  and  in  a  smiJl  quantity  at  a  time. 
The  Mare  assumes  the  natural  attitude  m  order  to  micturate,  and  dischaigea  ii^^ 
half  a  pint  of  urine  at  each  attempt.  The  hair  below  the  vulva  is  thin  ud  eaaily 
removed,  on  account  of  the  fiow  of  urine  over  the  partw'* 

4.  Devaux  {Ibid,,  p.  219)  relates  the  caae  of  a  Mare  which  had  everaion  of  the 
bladder  fifteen  days  after  abortion.  When  he  attempted  to  examine  it,  the  aaiiuu 
«tm^led  violently  and  threw  itself  down,  and  tiiere  ensued  a  violent  diatentiai  and 
bmismff  of  the  tumour ;  so  that  in  the  course  of  a  few  minutes  five  or  vx  piati 
of  blood  escaped  from  it.  Washii^  with  pure  vinegar  checked  the  hemoRbage. 
The  Mare  beine  raised  and  tranquillised,  reduction  was  effected  by  causinfl  the  di0 
to  be  supportea  by  an  assiitant,  and  gently  pressing  on  its  sides  with  the  fii^eit  aad 
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liand ;  it  returned  readily,  and  the  hand  was  kept  preaainff  on  it  for  nearly  half  an 
honr.    The  animal  was  tied  up  daring  four  days,  and  completely  recovered. 

5.  Baudson  {AnnaUa  de  AftcL  VMrincUre  de  BruxelUs,  1877,  p.  153)  refers  to  the 
ease  of  a  three-year-old  Mare,  which  had  inversion  of  the  blaader  for  six  weeks. 
Reposition  had  been  effected  by  an  empiric,  but  inversion  recurred  almost  imme- 
diately. The  tumour  presented  the  characteristic  appearances,  though  it  was  greatly 
iniSamed,  owing  to  the  roush  manipulation  to  which  it  had  been  subjected,  as  well  as 
the  enMMure.  The  animiu  was  in  much  pain  and  strained  violently.  Beduction 
being  deemed  impossible,  an  iron  clam  was  fixed  behind  the  ureters,  and  graduiJly 
tightened  until  the  eighteenth  day,  when  the  fundus  and  body  of  tiie  organ  came 
away.     The  remainder  was  spontaneously^  retracted,  and  the  Mare  went  to  work. 

6.  Becleene  {Ibid.,  1876,  p.  147)  furnishes  an  interesting  case  of  retroversion  or 
retroflexion  of  the  bladder  against  the  floor  of  the  vagina,  which  was  inverted  by  the 
displaced  organ.  The  amateurs  who  had  tried  to  relieve  the  animal — ^a  Cow  which 
haa  just  calved — ^thought  the  mass  was  the  thickened  foetal  envelopes  of  a  second 
foetus ;  commencement  of  inversion  of  the  uterus  ;  inversion  of  tne  bladder ;  or 
hernia  of  the  intestine.  The  animal  vras  Ijdng  when  Decleene  examined  it,  and  it 
was  breathing  quickly,  as  well  as  making  violent  expulsive  efforts ;  during  which  a 
round  tumour,  the  size  of  a  man's  head,  appeared  at  the  vulva,  and  diminished  in 
size  when  the  straining  ceased.  The  temperature  of  the  tumour  was  low ;  it  was 
rather  hiu^  and  almost  stony  in  consistence  during  straining  ;  when  there  was  not 
stnuning,  fluctuation  could  be  detected.  The  surface  was  smooth  and  regular,  except 
at  ito  posterior  part,  where  were  some  abrasions,  due  to  the  owner's  attempts  to  tear 
through  it,  from  an  idea  that  it  was  the  "  water  bag  *'  of  a  second  foetus.  A  vaginal 
exploration  proved  that  the  upper  and  lateral  surfaces  of  the  tumour  were  directly 
continuous  with  the  vaginal  mucous  membrane  ;  and  that  the  os  uteri  was  partially 
dilated,  but  normaL  Intemally  the  hand  could  not  advance  far  into  the  vagina,  as 
at  the  meatus  urinarius  the  mucous  membrane  vras  reflected  on  itself  at  a  very  acute 
angle.  In  order  to  pass  the  finger  into  the  meatus  it  had  to  be  bent,  and  even  then 
it  could  onlv  be  advanced  a  short  distance,  in  consequence  of  the  inflexion  of  the  neck 
of  the  bladder. 

Moderate  pressure  for  more  than  five  minutes  was  unavailing  in  replacing  the 
organ,  in  consequence  of  the  continuous  straining  of  the  Cow.  The  animal  was  in- 
cited to  get  up,  and  at  the  moment  when  ito  hmd  quarters  were  raised,  the  knees 
being  bent,  the  pressure  forward  and  a  little  upward  caused  the  bladder  to  suddenly 
resume  ite  normal  position  and  relations.     OThe  animal  quickly  recovered. 

7.  Neale  ( Veterinarian,  toL  xi  p.  410)  states  that  a  Sow  had  inversion  of  the 
bladder  f^ter  bringing  forth  a  litter  of  ten  pigs.  A  butoher  thought  it  was  the  uterus, 
and  returning  it  into  the  vagina,  put  stitohes  through  the  lips  of  the  vulva  to  retain 
it.  It  again  protruded,  however,  and  nothing  more  was  done  to  it.  It  sloughed 
away,  and  the  Sow  did  not  suffer  much  ;  inde^,  in  six  months  after  the  accident,  it 
-was  killed  for  bacon.  The  bladder  was  found  to  have  completely  disappeared,  and 
the  ureters  passed  directiy  from  the  kidneys  to  a  mass  about  the  size  of  a  lemon, 
lying  in  the  vulva — ^the  remains  of  the  organ. 

8.  Leech  {Ibid,,  vol.  xx.  p.  425)  attended  an  aged  Cart  Mare  which  had  foaled  a 
few  days  previously,  and  was  suffering  from  inversion  of  the  bladder.  On  the  suppo- 
sition that  it  was  the  uterus  which  protruded,  the  owner  had  tried  to  return  it,  and 
had  passed  sutures  through  the  labia  of  the  vulva.  On  these  being  removed,  it  was 
ascertained  that  the  bladder,  which  filled  the  vagina,  was  extensively  and  severely 
inflamed ;  urine  was  ejected  at  intervals  from  the  ureters.  Attempts  at  reduction 
"were  made,  but  without  success.  The  organ  was  then  ligatured  behind  the  ureters, 
and  the  ligature  tightened  every  day.  The  animal  received  general  depletive  treat- 
ment. On  the  sixth  day  the  tumour  was  removed  by  the  knife ;  it  weighed  seven 
pounds.  The  Mare  died  three  days  subsequently,  from  inflammation  of  the  vagina* 
neck  of  the  bladder,  and  the  ureters.  Leech  was  of  opinion  that  the  inflammation 
'was  chiefly  due  to  the  weight  of  the  mass  aftor  the  ligature  was  applied,  and  he  re- 
commends immediato  amputetion. 

9.  TaUby  {Ibid.,  voL  xliiL  p.  33)  attended  a  six-year-old  Mare  which  had  foaled 
three  days  previously,  and  soon  after  was  observed  to  have  a  lar^  mass  protrudins 
from  the  vulva.  The  animal  was  in  great  pain,  pulse  and  respiration  much  increase^ 
tremors  in  the  hind  quarters,  great  difficulty  in  moving  from  side  to  side,  and  oc- 
casionally lying  down  and  gettins  up  again.  The  protruded  viscus,  supposed  to  be 
the  uterus,  was  evidentiy  the  bladder :  urine  trickling  from  the  orifice  of  the  uretors, 
and  the  lumd  could  be  readily  passed  into  the  vagina.  The  organ  appeared  to  be  in 
a  g^angrenous  condition.  Reduction  was  attempted  without  castins  the  animal,  but 
it  strained  so  violently  that  it  had  to  be  thrown  down.    The  fundus  and  as  much 
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of  the  body  as  conld  be  grasped,  were  seized,  and  gentle  pressure  was  steadily  applied 
with  three  fingers  upon  the  entrance  to  the  urethra ;  durins  a  siru^le  made  by  the 
animal,  a  large  portion  of  the  mass  receded,  and  the  hand  ot  an  assistant  competed 
the  reduction.  The  uterus,  vagina,  and  bladder  were  then  injected  with  solution  of 
carbolic  acid  (1  to  60).  Anodynes  and  stimulanto  were  subseqnentiy  administered, 
and  the  Mare  recovered. 

10.  Robinson  {Ihid,,  p.  781)  relates  a  case  of  inversion  of  the  bladder  in  a  llaie,  a 
sequel  of  parturition.  It  was  attended  with  so  much  general  prostration,  aa  well  m 
congestion  of  the  bladder,  that  he  thought  it  inadvisable  to  attempt  reduction.  The 
urine  conveyed  by  tiie  ureters  filled  the  vagina,  and  was  freouently  ejected.  The 
Mare  was  ultimately  able  to  partially  retract  the  organ  within  the  vagina ! 


■«0»' 


CHAPTER  VI. 
■Fraumatic  Lesions  of  the  Genital  and  Neigpibouring  Organs. 

£iTH£R  during  or  after  parturition,  the  genital  and  neighbouring  organs  aie 
exposed  to  injuries  of  a  more  or  less  serious  character,  according  to  their 
situation  and  extent.  These  we  will  now  consider  in  the  following  order : 
1.  Laceration  and  rupture  of  the  uterus;  2.  Laceration  and  rupture  of  the 
vagina ;  3.  Thrombus  of  the  vidva  and  vagina ;  4.  Relaxation  of  the  pMc 
symphyses;  5.  Rupture  of  the  bladder;  6.  Rupture  of  the  intestines  ;  7.  Rupture 
of  the  diaphragm;  8.  Rupture  of  the  abdominal  muscles;  9.  Rupture  of  the 
sacro-sciatic  ligament. 

Sectiox  1. — ^Laceration  and  Eupturb  op  the  TJtkrxjs. 

Laceration  and  rupture  of  the  soft  parturient  passages  are  very  far  from 
being  unusual  during  parturition  in  the  domestic  animals,  and  particulazly 
in  the  Mare  and  Ck)w ;  and  of  these  the  uterus  and  vagina  are  most  firequentlj 
involved. 

Solutions  of  continuity  of  the  uterus  are  often  met  with  by  the  veterinary 
obstetrist,  and  they  are  either  incomplete — ^when  the  organ  is  only  partially 
torn  or  lacerated,  or  complete — ^when  &ey  pen'etrate  through  the  entire  thick- 
ness of  the  uterine  wall,  and  perforate  into  the  abdominal  cavity.  These 
solutions  may  occur  either  during  pregnancy,  during  parturition,  or  at  a 
variable  period  after  the  foetus  has  been  removed  from  the  uterus — ^when  it 
is  generally  a  complication  of  inversion  of  this  organ.  Ante-partum  rapture 
has  been  already  fully  alluded  to  at  page  180,  and  we  have  now  to  study  its 
occurrence  during  and  after  birth. 

Rupture  during  Birth. — ^Eupture  of  the  uterus  may  occur  spontaneously  in 
a  complete  or  incomplete  form  during  parturition ;  and  though  the  accident 
is  perhaps  not  so  frequent  in  animals  as  in  woman,  yet  there  are  many  cases 
on  recoid  in  which  it  has  undoubtedly  occurred  in  them,  and  it  has  been 
affirmed  by  highly  competent  authorities  that  it  has  been  observed  in  Cows 
which  had  not  received  any  assistance  during  parturition. 

It  can  easily  be  understood  why,  if  there  is  any  material  obstacle  to  the 
passage  of  the  foetus — such  as  induration  or  torsion  of  the  cervix,  or  a  mal- 
position or  deformity  of  the  young  creature— the  violent  contractions  of  the 
powerful  muscular  layer  of  the  organ  should  overcome  the  resistance  of  some 
portion  of  its  own  fibres,  and  thus  lead  to  a  more  or  less  extensive  solution  of 
continuity,  which  may  involve  the  other  tunics  and  produce  complete  per- 
foration. Kon-penetiating,  or  incomplete  lacerations,  in  the  majority  of  in- 
stances occur  towards  the  cervix,  and  are  usually  longitudinal.  Complete 
rupture  may  take  place  at  any  part  of  the  organ. 
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This  accident  is  more  likely  to  occur  spontaneously  when  there  chances  to 
he  an  alteration  in  the  texture,  wholly  or  partially,  of  the  uterus  wall; 
though  this  predisposing  cause  does  not  appear  to  he  so  often  present  in  ani« 
mals  as  in  the  human'  female,  in  which  sudden  perforating  ruptures  never 
take  place  when  the  uterine  tissue  is  healthy.  Nevertheless,  there  can  he 
no  reason  to  douht  that  in  animals  alteiations  in  the  tissue  of  this  oigan 
may  and  do  occur;  and,  as  in  woman,  this  may  asume  the  form  of  anomalous 
development ;  interruption  of  the  normal  tissue  hy  interstitial  fihroids  or  cica- 
trices ;  separation  of  the  muscular  fihres  by  submucous  fibroids,  or  by  pro- 
jecting thin  parts  of  the  foetus ;  inflammatory  softening  of  some  portions  of 
the  parenchyma  during  pregnancy ;  or  thinning  of  the  wall  at  some  part  by 
preasure.  This  pressure  may  arise  &om  contact  with  the  brim  of  the  pelvis, 
or  exostoses  in  or  upon  the  bony  canal. 

The  exciting  cause,  however,  proceeds  from  considerable  impediments  to 
the  progress  of  labour,  and  the  accident  is  due  to  the  en^igetic  contractions  of 
the  uterine  walls  and  abdominal  muscles,  as  well  as  to  the  piessure,  direct  or 
indirect,  of  the  diaphragm  through  the  fully  dilated  chest  cavity. 

In  such  cases  the  rent  may  be  so  great,  that  the  footus  passes  entirely 
through  it  into  the  abdominal  cavity,  enveloped  or  not  in  its  membranes ;  or 
only  a  portion  of  it  has  escaped  through  the  tear,  and  it  may  be  extracted 
therefrom  with  more  or  less  difficulty  |>^t;uutiahira^,  and  in  some  recorded 
cases  birth  has  taken  place  by  the  natural  efforts,  the  existence  of  rupture 
only  becoming  evident  when  the  uterus  was  accidentally  extruded  after 
birth. 

More  frequently,  however,  the  accident  arises  from  artificial  mechanical 
causes,  brought  into  operation  in  the  course  of  mano9uvros  for  effecting  the  ex- 
traction of  ^e  foetus.  The  various  instruments  employed  may  either  tear  or 
incise  the  uterus ;  or  the  oigan  may  be  lacerated  during  traction  on  the  foetus 
when  the  ''  waters"  have  escaped,  and  its  walls  closely  envelop  the  young 
creature;  or  during  retropulsion  or  version.  The  tenuity  of  the  uterine  parietes 
at  this  period,  rendera  such  an  accident  as  laceration  one  of  easy  occurrence ; 
and,  however  laige  the  tear  may  be  during  life,  afler  death  it  usually  appears 
much  smaller,  because  of  the  contraction  of  the  muscular  tissue. 

In  all  these  cases,  when  the  organ  remains  in  sUu,  the  diagnosis  is  difficult, 
and  generally  it  is  only  on  post-mortem  examination  that  the  lesion  is  dis- 
covered. Nevertheless,  certain  clinical  symptoms  are  often  observed  during 
life,  which,  if  they  were  constant,  might  lead  to  a  suspicion  of  the  exist- 
ence of  rupture.  Thus,  the  expulsive  efforts  are  veiy  en^getic  and  regular 
up  to  a  certain  period,  when  all  at  once  they  cease;  the  animal  begins  to 
manifest  s3rmptoms  of  abdominal  pain — ^lying  down  and  getting  up,  stamping 
and  pawing,  looking  towards  its  flanks,  moving  about  uneasily,  moaning, 
bellowing,  neighing,  or  even  screaming,  when  the  rupture  occurs. 

Non-penetrating  lacerations  do  not,  as  a  rule,  give  rise  to  very  marked 
symptoms  immediately ;  though  subsequently  they  may  produce  metritis  or 
metro-peritonitis,  or  induce  septic  infection.  Their  presence  is  not  easily 
diagnosed  during  life. 

In  some  few  instances,  the  existence  of  complete  rupture  has  been  ascer- 
tained by  manual  exploration  of  the  uterus ;  in  othera  it  has  been  discovered 
de  visu  in  inversion  of  the  oigan.  The  pulse  soon  becomes  feeble  if  there  is 
much.  haBmorrhage,  and  exhaustion  quickly  supervenes.  If  death  does  not 
occur  promptly,  acute  fever  ensues,  and  symptoms  of  peritonitis  or  septic 
infection. 

The  complications  attending  this  accident  are  always  serious,  and  render 
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the  prognosis  unfavoarable  in  nearly  eveiy  case.  When,  howeTer,  the  lice- 
tation  occurs  at  the  upper  part  or  sides  of  the  uterus,  the  acddeot  is  not  so 
grave  as  when  the  floor  of  the  organ  is  involved ;  if  the  os  remains  dosed,  n 
as  to  prevent  the  admission  of  air,  the  circumstance  is  still  more  &TOiinlile, 
though  this  can  rarely  indeed  be  the  case. 

The  chief  complicaHons  are  hcanarrhage,  hernia  of  (he  tn^tnes,  and  |wri- 
ionilk. 

Death  from  direct  hctmorrhage  is  less  fiequent  than  might  he  antidpBted, 
knowing  the  great  vascularity  of  the  uterus  at  parturition.  This  un^neocj 
is  exphuned  by  the  fact^  that  bleeding  from  such  a  laceration  is  less  pEofose 
than  from  an  incised  wound  of  the  same  dimensions.  Kearly  always,  too, 
the  foetus  is  partially  or  entirely  expelled  from  the  uterus  into  the  abdomiml 
cavity,  or  is  bom  immediately  after  the  accident,  and  the  organ  then  nay 
firmly  contract 

Nevertheless,  in  some  instances,  the  haemorrhage  is  so  great  that  a  &iial 
termination  soon  takes  place,  with  all  the  symptoms  already  descnhed  as 
page  567. 

Hernia  of  the  iniedines  occurs  when  the  rent  is  somewhat  laige,  and  the 
uterus,  flaccid  and  uncontracted,  aUows  these  viscera  to  enter  its  cavity— 4hey 
being  propelled  therein  by  the  action  of  the  abdominal  musdes.  In  aome 
instances  the  intestinal  mass  received  into  the  uterus  has  been  so  laige  that 
they  have  passed  through  the  vagina  and  vulva,  reached  the  ground,  laA  the 
animal  has  trodden  upon  them — ^thus  hastening  death ;  while  in  otltezB^  ^ 
hernia  has  been  reduced  and  the  creature  survived. 

PeritonUis  may  be  primary  or  secondary.  When  primary ^  it  is  dae  to  the 
escape  of  blood,  the  foetal  fluids  or  envelopes,  or  the  foetus  itself  Wto 
secondary,  or  consecutive,  it  may  result  either  from  the  extension  of  the  in- 
flammation to  the  peritoneum,  or  the  discharge  of  the  lochia,  pus,  etc,  from 
the  interior  of  the  oigan. 

The  escape  of  fluids  from  the  uterus  is,  of  course,  more  likely  to  take  place 
when  the  rupture  is  inferior  than  when  lateral  or  superior.  Death  is  jUbkAj 
always  the  result  of  peritonitis  or  metro-peritonitiB. 

TreaJtmeni. 

The  treatment  of  rupture  of  the  uterus  during  parturition  is  generally  toj 
unsatisfactory.  Very  little  can  be  done  to  check  the  haemorrhage,  ^  it  is 
great,  and  consecutive  peritonitis  is  always  a  most  serious  complication. 

K  the  foetus  remains  within  the  peritoneal  sac,  a  &vourable  teiminatiOD 
can  scarcely  be  hoped  for ;  though  in  some  rare  instances,  if  air  does  not 
obtain  access  to  the  cavity  of  the  uterus  or  abdomen,  it  is  possihle  that  it 
may  terminate  in  all  the  various  ways  of  extraruterine  pv^nancy.  If  the 
foetus  is. extracted,  the  rent  may  heal  up ;  though  this  is  veiy  unlikely  if  the 
edges  are  much  contused,  and  tiie  animal  will,  in  aU  probability,  peiish  from 
consecutive  purulent  peritonitis. 

K  the  foetus  is  still  wholly  or  partially  in  the  uterus,  it  and  its  envdopes 
must  be  extracted  without  delay,  and  as  gentiy  as  possible ;  as  hiemoirh^ 
will  probably  only  cease  with  the  contraction  of  the  organ.  If  the  uterus  doea 
not  contract,  but  remains  flaccid  after  removal  of  the  placenta,  th^i  it  may  be 
stimulated  to  do  so  by  introducing  the  hand  into  the  interior  for  some  thne, 
after  removing  the  coagula.  If  this  fails,  and  the  rupture  is  not  in  the  floor 
of  the  uterus,  small  pieces  of  ice,  cold  water,  or  astringents  may  be  intro- 
duced, and  ei^got  of  rye  administered ;  a  jet  of  cold  water  should  be  iSkfwA 
to  play  upon  the  loins,  wherever  the  rupture  may  be.     If  there  is  hemia  of 
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the  intestines,  these,  of  course,  must  be  promptly  returned  into  the  abdominal 
cavity,  before  anything  is  done  to  the  uterus. 

Some  authorities  advise  that  the  uterus  should  be  gently  inverted  and 
brought  outside  the  vulva,  in  order  that  the  rent  may  be  closed  by  suture, 
tmd  then  return  it.  But  this  course  is  not  to  be  recommended,  as  it  is  very 
dangerous,  and  the  wound  will  unite  without  sutures  if  the  organ  contracts 
and  no  complications  follow. 

The  cavity  of  the  uterus  should  be  swabbed  with  a  weak  solution  of  car- 
l>olic  acid  (1  to  100,  up  to  250) ;  and  to  prevent  septic  infection  by  admis- 
sion of  air,  a  pledget  of  carbolised  lint  or  tow  should  be  placed  in  the  os  or 
vagina,  and  changed  now  and  again. 

Straining  must  be  subdued  by  doses  of  opium  or  chloral,  or  the  subcu- 
taneous injection  of  morphia ;  and  the  diet  must  be  carefully  attended  to. 
If  there  is  constipation,  mild  laxatives  and  enemas  may  be  administered. 
Consecutive  fever  and  peritonitis  must  be  treated  by  cold,  and  laige  doses  of 
anodynes — such  as  opium,  as  well  as  counter-irritants.  Metritis  must  be 
treated  in  the  same  manner,  by  the  gentle  injection  of  cold  water;  or  the  in- 
troduction of  small  pieces  of  ice  into  the  genital  canal  will  be  beneficial. 
^Should  symptoms  of  septic  infection  appear,  stimulants,  with  small  doses  of 
x^rbolic  acid  and  sulphite  of  soda,  must  be  given. 

When  the  foetus  has  passed  through  the  rent  into  the  abdominal  cavity, 
•  delivery^  vias  naturales  is  then  impossible,  and  the  Caesarean  section 
must  be  resorted  to ;  unless  it  be  decided  to  allow  the  animal  to  take  its 
^chance,  and  get  rid  of  the  foetus  as  in  extra-uterine  foetation^  should  it  sur- 
vive the  accident. 

Rupture  op  the  Uterus  after  Parturition. 

Hupture  of  the  uterus  after  parturition  generally  complicates  inversion  of 
the  organ,  and  is  due  to  mechanical  injury  either  on  the  part  of  amateurs, 
or  even  of  the  veterinary  surgeon,  when  endeavouring  to  replace  it ;  some- 
times it  is  produced  by  the  animal  itself,  or  by  other  animals  when  the  pro- 
lapsed oigan  gets  in  their  way.  In  some  instances  it  has  been  caused  by 
the  jagged  bones  of  the  foetus  in  embryotomy,  and  in  others  by  pessaries  in- 
troduced into  the  genital  canal  to  retain  the  inverted  organ. 

In  such  instances  the  diagnosis  is  easy ;  for  if  the  uterus  is  still  inverted 
the  rent  is  visible,  and  its  dimensions,  situation,  and  gravity  can  be  taken 
into  account. 

It  is  somewhat  remarkable  that  laceration  or  rupture  of  the  extruded 
organ  is  much  less  serious  than  the  same  amount  of  injury  to  the  uterus  in 
siiUy  and  it  would  appear  that  in  inversion  there  is  the  greatsst  tolerance  of 
the  most  serious  lesions.  Why  this  should  be  has  not  been  explained ;  but 
the  fact  is  nevertheless  patent,  that  in  very  many  instances,  when  reposition 
of  the  uterus  has  been  effected,  the  rupture  has  readily  cicatrised,  and  union 
has  been  so  complete  and  substantial,  that  the  animals  have  afterwards  been 
Buocessfully  bred  from. 

Some  authorities  have  closed  the  rent  by  suture ;  but  very  many  have 
not,  and  the  termination  has  been  as  favourable  in  the  one  series  of  cases  as 
the  other.  Unless  the  rupture  is  in  the  lower  wall  of  the  uterus,  sutures 
axe  at  least  superfluous. 

Beyond  the  measures  for  reduction  of  the  inversion,  and  the  necessary 
antiseptic  after-treatment,  little  more  has  to  be  observed.  When  the  rupture 
is  serious  in  inversion,  and  grave  results  are  to  bo  apprehended  should  the 
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uteras  be  returned,  tlien  it  may  be  advisable  to  amputate  the  oigao.    This 
may  be  accomplished  in  the  maimer  already  indicated. 

We  shall  notice  a  few  of  the  recorded  cases  of  rupture  of  the  uterus. 

1.  Louis  {Reeueil  de  Mid,  Vitirhnaire,  1861)  attended  a  Mare—*  primipan— whidi 
had  aborted,  and  soon  alterwarda  the  ntenu  was  inyerted,  with  the  plaoenta  adher- 
ing to  it ;  the  organ  was  raptured  in  the  two-thirds  of  its  antero-posterior  diameter, 
%.e,  laterally.  It  was  the  left  side — ^probably  the  left  comu.  The  Mare  wu  sfcnm- 
in^  violently.  The  inverted  portion  was  replaced,  a  cord  truas  was  applied,  and  the 
animal  had  recovered  in  twenty  days. 

2.  Daiqui^  (€rell4,  Pathologte  Bovine^  voL  iiL)  was  called  in  to  reduce  the  mverted 
uterus  of  a  four-year-old  Cow,  three  da^s  after  parturition.     Reduction  was  aocom- 

Slished,  and  a  truss  applied.  The  straining  continued,  however,  and  on  the  foortii 
ay  after  reduction,  one  of  the  strands  of  the  truss  having  been  torn,  invemon  tjzun 
occurred.  On  the  arrival  of  Dartjui^,  the  uterus  was  found  to  be  enormously  swDUen, 
and  the  mucous  membrane  hanging  about  it  in  shreds.  He  went  for  assistaneep  bat 
forgot  to  close  the  door  of  the  shed,  and  during  his  absence  two  large  don  had  Mt 
in,  and  commenced  devouring  the  organ.  When  he  returned  half  an  hour  atterwaras, 
the  Cow  was  lying  and  covered  with  blood,  and  the  uterus  was  destroyed  nearly  as 
high  as  the  vulva.  Fearing  the  results  of  the  haemorriia^,  Darqui^  was  abont  to 
ligature  en  masse  what  remained  of  the  uterus,  when  the  animal  suddenly  jumped  nm 
and  all  that  was  left  disappeared  in  the  pelvis.  Nothing  was  done  except  to  preeoibe 
some  acidulated  injections  into  the  vagina,  low  diet,  and  a  few  hygienic  meaiares ; 
in  about  fifteen  days  the  Cow  appeared  to  be  quite  well. 

3.  Eleout  {Rec.  de  MSd,  V4tMnaire,  1841)  had  to  treat  a  Cow  which  produced  a 
dead  calf,  and  soon  after  showed  complete  inversion  of  the  uterus.  The  latter  was 
of  a  deep  red  colour,  and  soiled.  Reposition  was  attempted.  "I  oonmienoed  vitb 
the  left  comu,  which  I  readily  returned,  holding  it  by  its  base,  and  pushing  it  vitfa 
my  left  hand  until  it  disappeared.  I  proceeded  in  the  same  manner  with  tiie  ri^t 
comu,  which  was  likewise  replaced.  There  was  only  a  small  portion  that  waa  not 
returned,  when  the  Cow  backed  upon  me  with  such  force  that  the  termination  of  the 
right  comu  was  ruptured,  and  my  hand  and  arm  penetrated  into  the  abdomen.  The 
uterus,  finding  nothing  to  resist  it,  was  again  expelled.  My  first  thought  was  to 
unite  the  edges  of  the  wound  by  suture  ;  but  seeins  that  the  animal  was  greatly  de- 
bilitated, that  the  mucous  membrane  of  the  utems  had  been  too  long  expomd  to  irri- 
tatine  contact  with  the  air,  that  by  this  proceeding  I  would  protract  the  operation, 
and  tiiat  in  similar  cases  others  had  obtamed  a  nulical  cure  by  excising  a  portion  of 
the  or^an,  I  set  about  a  second  reduction  of  the  uterus,  which  was  returned  into  the 
abdommal  cavity  without  difficulty."  A  pessary  was  introduced  into  the  vagina,  and 
the  hind-quarters  of  the  Cow  elevated ;  emollient  injections  were  employed,  and 
stimulating  draughts  administered.  On  the  following  day  there  was  much  fever  md 
general  disturbance.  Blood  was  abstracted,  febrifuge  medicines  given,  and  a  ponltice 
applied  to  the  loins.  On  the  fourth  day  the  pessary  was  withdrawn,  and  a  saniona 
fetid  fluid  escaped  from  the  vulva.  Vaginal  injections  were  frequently  resorted  to. 
In  twelve  days  the  Cow  was  turned  out  to  graze,  evidently  recovered. 

4.  Fran9oi8  {Amuiles  de  Mid.  VSUrinaire  de  Bruxelles,  1877,  p.  157)  describes  a 
case  of  inversion  of  the  uterus  in  a  Cow,  which  was  complicated  by  a  ruptnre  in  the 
wall  of  the  organ,  about  eight  inches  in  length.  This  rent  was  closed  by  suture,  the 
uteras  was  returned,  and  retained  by  a  trass.     The  case  did  well. 

6.  Obich  ( WocheMchrift/ur  TJiierlieilkunde  nnd  Viehzucht,  1869,  p.  349)  describes 
the  case  of  a  Cow  which,  suffering  from  torsion  of  the  uterus,  had,  during  detorsion, 
a  rent  made  in  the  upper  wall  of  the  organ  ;  this  rent  was  so  larp^e  that  the  outspread 
hand  could  be  passed  through  it  into  the  abdominal  cavity.  The  animal  was  reiy  ill 
for  eieht  days,  but  it  gradually  recovered  without  any  treatment. 

6.  Adam  {Ibid,  1870,  p.  411)  mentions  that  a  four-year-old  Cow  had  a  caU ,  and 
appeared  to  be  quite  well  untU  ten  days  afterwards,  when  haemorrhage  from  the 
vulva  was  observed  ;  and  on  the  following  day  there  was  loss  of  appetite,  high  f^J^f 
and  greatly  accelerated  pulse  and  respiration,  and  the  animal  showed  such  seiioiui 
symptoms  that  it  was  killed.  On  examination  the  uteras  was  found  to  be  tolerably 
healthy,  but  in  the  risht  comu,  which  had  contained  the  calf,  was  found  a  quantity 
of  partially  coagulated  blood,  while  the  mucous  and  muscular  coats  were  lacerated  to 
the  extent  of  nearly  two  inches — the  laceration  commencing  at  the  base  of  a  cotyledon. 
In  the  pericardial  sac  was  some  dark-red  fluid,  and  the  right  endocardium  was  marked 
by  large  ecchymoses  ;  while  the  fourth  compartment  of  the  stomach,  as  well  as  tbe 
small  intestine,  had  their  mucous  membrane  tumified  and  very  red,  and  that  of  the 
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gall-bladder  was  ecchymoBed.    All  thia  pointed  to  a  sudden  attack  of  septiluBmia, 
resulting  from  the  laceration. 

7.  Copeman  ( Veterinary  Record  and  TransactioM,  vol.  v.  p.  154)  relates  a  case  of 
rupture  of  the  uteras  in  a  Cow,  occurring  after  protracted  labour.  The  rent  was 
nearly  ei^ht  inches  long,  and  about  a  foot  from  the  os  ;  the  small  intestines  passed 
through  it  into  the  uterus.  These  were  replaced,  and  Copeman  held  the  edges  of  the 
laceration  together  for  a  quarter  of  an  hour.  No  other  treatment  was  adopted,  and 
the  animal  recovered. 

8.  Higginson  {Veterinarian,  vol.  xiii.  p.  395)  was  summoned  to  attend  a  Cow 
"which  had  calved  five  hours  previously.  He  found  complete  inversion  of  the  uterua 
and  the  fundus  of  the  organ  so  lacerated  as  to  allow  a  liurge  portion  of  the  small  in- 
testine to  pass  through.  This  rupture  was  probably  prmluced  by  an  amateur  who 
had  tried  to  reduce  the  inversion,  but  failed.  The  intestine  was  first  returned,  and 
then  the  uterus,  a  truss  bein^  applied.  Stimulants,  opiates,  and  febrifuee  medicines 
were  administered,  and  in  mne  days  the  Cow  was  convalescent.  This  V  eterinarian 
does  not  approve  of  sutures  in  the  uterus. 

9.  At  page  336  we  have  given  an  instance  in  which  a  rent  in  the  uterus  and  vagina 
was  discovered  to  have  cicatrised  perfectly. 

10.  Cartwright  ( Veterinarian,  vol.  xv.  p.  429)  relates  the  case  of  a  Cow  from  which 
a^  calf  had  been  forcibly  extracted  by  an  amateur  on  the  previous  day.  On  examina- 
tion, the  uterus  was  found  to  be  ruptured,  and  as  the  animal  was  evidently  sinking 
it  was  killed.  At  the  neck  of  the  uterus  was  a  rent  sufficiently  large  to  admit  a 
man's  head.     The  rectum  was  also  torn. 

11.  The  same  authohtv  {Ibid.)  states  that  he  was  called  to  a  Cow,  from  which  the 
head,^  fore-limbs,  and  body  of  a  calf  had  been  removed.  It  was  intended  to  extract 
the  hind  extremities  by  the  application  of  greater  force,  but  on  the  amateur  intro- 
dacing  his  arm  they  could  not  oe  found.  Cartwright  soon  discovered  that  the  uterus 
was  ruptured  to  a  very  great  extent,  and  through  the  opening  the  limbs  had  receded. 
The  Cow  lived  for  several  hours  after  the  accident,  without  evincing  any  pain  or 
debility,  and  was  ultimately  destroyed. 

12.  This  authority  {Ibid.,  vol.  xviii.)  sives  an  account  of  a  Cow  which  was 
most  cruelly  dealt  with  by  amateurs,  while  trying  to  deliver  it  of  a  calf  in  mal- , 
position.  The  extraction  occupied  two  or  three  hours,  during  which  time  it  was  ob- ' 
served  that  the  animal  breathed  quicker  than  usual,  and  groaned  very  much  ;  it  also 
strained  violently,  though  this  ceased  immediately  before  delivery.  It  soon  began 
to  "breathe  short,  threw  the  head  about,  moaned,  and  was  restless."  Death  took 
place  in  about  twenty-four  hours.  The  uterus  was  observed  to  be  ruptured  on  its 
lower  surface,  to  the  extent  of  eighteen  inches  in  a  straight  line  from  tiie  cervix  to- 
wards the  fundus.  The  abdomen  contained  about  two  gallons  of  bloody  serum,  and 
the  peritoneum  was  inflamed. 

13.  Cartwright  {Ibid. )  ^ves  another  fatal  case  of  rupture  of  the  uterus,  due  to 
attempts  to  extract  a  calf  m  a  false  presentation.  The  Cow  died.  The  peritoneum 
was  inflamed,  about  two  quarts  of  coi4Bfulated  blood  was  contained  in  the  uterus,  and 
the  floor  of  the  latter,  towards  the  fundus,  was  lacerated  and  ruptured  in  two  places. 
One  rupture  was  towards  the  posterior  part  of  the  fundus,  extending  in  a  circular 
manner  nearly  around  it.    The  organ  had  contracted  very  much. 

14.  Younghusband  {Ibid.,  voL  xxvi  p.  382)  was  sent  for  in  hastq  to  see  a  Cow 
which,  three  days  previously,  had  calved,  and  was  apparently  quite  well  until  that 
morning,  when  inversion  of  the  uterus  was  discovered.  He  found  the  placental  mem- 
branes adherent  to  the  surface  of  the  orean,  which  was  greatly  soiled.  The  hind- 
quarters were  well  elevated,  the  placenta  detached,  and  the  uterus  cleansed  by  weak 
spirit  and  water  ;  on  proceeding  to  return  it,  a  large  rent  was  found  through  which 
the  hand  could  be  passed,  and  which  was  supposed  to  have  been  caused  by  the  next 
Cow  havinfl  trodden  upon  the  extruded  mass.  Reposition  was  attempted.  **  Judging 
I  had  got  ul  the  part  mto  a  right  position,  I  made  an  attempt  to  withdraw  my  ann  ; 
but  in  doing  this  the  Cow  immediately  began  to  strain  with  such  violence  that  it  was 
with  the  greatest  difficulty  I  could  retain  the  part.  But  by  a  fortunate  slip,  her 
anterior  parts  were  brought  so  near  the  eround  that  I  now  easily  accomplished 
that  which  for  a  length  of  time  I  had  found  the  ^preatest  difficulty  in  attempting  to 
do — getting  the  part  into  a  right  position,  retaimng  it  there,  and  withdrawing  my 
arm  without  difficulty."  The  usual  measures  were  adopted  to  prevent  a  recurrence 
of  the  inversion,  an  anodyne  was  given,  and  recovery  soon  ensued.  The  Cow  had 
two  calves  afterwards. 

15.  The  same  veterinary  surgeon  {Ilnd.)  refers  to  the  case  of  a  Cow  which  calved 
without  difficulty,  and  soon  after  had  inversion  of  the  uterus,  the  placenta  remaining 
adherent.     The  owner  took  precautions  against  injury  to  the  organ,  and  hurriedly 
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sent  for  Yonnglmsbaiid,  who  on  anriYal  detached  the  placenta,  and  readily  replaced 
the  nteroB.  ^omediately,  however,  a  portion  of  the  small  intestine  appeared  throvdi 
the  vnlva,  and  a  rent  was  soon  discovered  towards  the  fnndns  of  the  oi|;an.  The 
intestine  was  returned  without  much  difficulty,  and  contraction  ai  the  nteros  was 
brought  about  by  applying  tincture  of  opium  and  camphor.  Ko  truss  was  emploTed, 
and  the  Cow  recovered. 

SECTION  IL— LACERATION  AND  BUPTURE  OF  THE  VAGLN'A. 

Lacerations  and  rupture  of  the  vagina  are  not  at  all  nnfreqaent  in  the 
larger  domesticated  animals^  and  they  are  generally  as  serious  as  those  of  the 
nteroa  These  accidents  may  occur  dnnng  copulation,  as  well  as  in  paitmi- 
tion ;  but  they  are  more  common  in  the  latter.  TriJGting  laceration  of  the 
vagina  and  vulva  is  often  observed  in  primipaxse,  or  those  animals  in  which 
the  soft  parturient  passages  are  narrow  or  ligicL 

The  injury  may  be  either  sparUarteous  or  acddenial.  The  accidental  injuzies 
are  those  produced  artificially  during  assisted  labour,  and  are  due  either  to 
the  instruments  employed — ^hooks,  forceps,  knives,  etc. ;  the  hand  or  the 
nails  of  the  fingers  of  the  obstetrist-— the  sharp  exposed  bones  of  the  foetus 
when  embryotomy  has  been  practised,  or  from  some  salient  part  of  the  young 
creature  during  the  uterine  contractions.  In  the  latter  case,  the  feet  generally 
cause  the  laceration  or  rupture.  Deformity  of  the  pelvis,  or  roughened 
nodules  of  bone  in  the  vicinity  of  the  genital  canal,  may  also  lead  to  aesaom 
lesions  of  the  vagina. 

When  the  lesion  occurs  in  what  we  may  call  a  "  spontaneous  manner,"  it 
happens  either  that  the  vagina  is  lacerated  along  with  the  ntems,  during 
natural  labour  and  from  continuity  of  texture,  or  when  the  os  is  amply 
dilated,  but  the  vagina  is  overstretched  by  the  foetus. 

In  some  instances  such  an  accident  as  rupture  of  the  vagina  may  be 
secondary :  as  when  the  textures  which  form  its  walls  are  much  bruised  and 
contused  during  the  passage  of  the  foetus.  Then  gangrene  may  sapervene, 
and  the  mortified  tissue  be  thrown  off  in  a  gradual  manner,  until  complete 
perforation  has  taken  place. 

The  lesions  arising  from  these  different  causes  are  extremely  varied — firam 
removal  of  the  epithelium  or  simple  abrasion,  to  laceration  of  the  muooQS 
membrane,  or  even  thorough  perforation  of  the  vagina ;  and  they  may  be 
situated  either  towards  the  vulva  or  cervix  uteri,  on  the  sides,  floor,  or  roof 
of  the  canal ;  while  they  may  only  concern  the  vagina,  or  involve^  at  the 
same  time,  the  neighbouring  oigans  and  textures.  Consequently,  the  gravity, 
as  well  as  the  symptoms  of  such  lesions,  vaiy  considerably,  according  to  th^ 
simplicity  or  complexity.  ^Nevertheless,  as  we  shall  have  to  note  hereaflez; 
a  very  trifling  abrasion  may  bring  about  very  serious  consequences ;  while  an 
apparently  formidable  injury  may  be  followed  by  no  unfavourable  indica- 
tions. 

With  regard  to  rupture  of  the  vagina,  and  particularly  with  that  which 
may  be  designated  "  spontaneous,"  it  may  be  remarked  that  when  the  lesion 
occurs^ towards  the  cervix  uteri,  it  is  nearly  always  transversal,  and,  as  has 
been  before  noted,  the  vagina  may  be  completely  separated  from  the  nten]& 
In  other  instances,  the  form  and  direction  of  the  rupture  will  difier  consi- 
derably. Longitudinal  rents  often  extend  into  the  cervix  uteri  and  body  of 
the  uterus. 

Of  all  the  domesticated  animals,  the  Mare  appears  to  suffer  most  frequently 
from  lesions  of  the  vagina  produced  during  parturition.  The  reasons  for 
this  liability  we  have  already  alluded  to,  and  they  may  be  chiefly  referred  to 
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**-   .  h  of  tbe  limbs  of  the  foetus,  and  the  energetic  and  rapid  contractions 

/  *    «  •  erus;  as  well  as  the  greater  susceptibility  of  this  animal  to  morbid 

^  .^     -  s — such  as  septikaemia.     Nevertheless,  in  all  animals  these  injuries 

Piously  serious,  and  if  the  laceration  occurs  when  the  tissues  of  this 

bruised,  chafed,  and  irritated  by  manipulations  during  a  laborious 

.       .    _  ,  they  are  all  the  more  grave.     Eainard  justly  remarks  that  Bitches 

^^    ~    3  in  which  such  a  condition  of  the  tissues  exist,  all  succumb  if  there 

-  .  _  ..  lost  trifling  rupture  of  the  vagina,  even  if  there  is  no  hernia. 

•  —  ^  ^-T.o  laceration  is  extensive  towards  the  bottom  of  the  vagina,  the  ab- 

I.    .-.\I~1  cavity  will  be  opened,  and  the  foetus,  if  it  has  not  been  expelled, 

^."!^/ive  partly  passed  through  the  rupture;  and  in  consequence  of  the 

.    .  .  *  ^*  f  the  passage  being  much  less  contractile  than  those  of  the  uterus,  the 

.  ...  ^"7ital  opening  is  more  pervious  in  the  former  than  the  latter,  and  thus 

T   .^  more  readily  allows  the  intestines  or  bladder  to  pass  through. 
,  _      '  oration  or  rupture  of  the  vagina  is  more  easily  diagnosed  than  when 
.  _        ^  -scident  occurs  in  the  uterus,  as  the  vagina  is  much  more  accessible  to 
\7  ,'*'  ~^®  ^^d  hand ;  though  in  some  dases  it  is  difficult  to  arrive  at  an  exact 
^  "  ""*•■  -  -ledge  of  the  situation  or  extent  of  the  injury. 

-  ■-   — -ith  regard  io  jprognosisy  this  will  much  depend  upon  circumstances,  and 

\'  .  —  -^omplications  met  with.    Sometimes  a  mere  abrasion  of  the  mucous  mem- 

-  *  ^  6,  which  produces  a  raw  surface,  or  a  laceration  extending  to  the  submucous 

--' '-^ -^ective  tissue,  may  lead  to  septic  infection.    This  is  particularly  to  be 

ehended  should  the  foetus  or  membranes  have  undergone  decomposition, 

'  ^  -~  -   ny  putrid  matter — as  the  lochia — allowed  to  remain  in  the  genital  canal, 

-:  )cially  during  hot  weather.     Wounds  or  lacerations  on  the,  floor  of  the 

:  jT   ina  are  generally  more  serious  than  those  on  the  roof  or  sides,  for  the 

~ .  s.  JOBS  mentioned  with  regard  to  rupture  of  the  uterus.     And  even  wounds 

r .  TT  rupture  of  the  sides  or  roof  of  the  vagina  are  much  more  serious  than  the 

.  1 : '.  nsions  made  through  its  walls  in  ovariotomy,  owing  to  the  presence,  during 

liziturition  and  the  puerperal  state,  of  fluids  which  may  quickly  become,  or 

:  i.r^i^  already,  putrescent. 

Hmiorrhage  is  generally  not  so  much  to  be  dreaded  as  in  lacerations  of  the 

.,  r  /  .'^rus ;  though  occasionally  it  may  be  so  serious  as  to  endanger  the  life  of  the 

^-aimal. 

;     .  -    HerrUa  of  the  intestine  occurs  when  perforation  of  the  vaginal  wall,  near 

.J  ; :  he  cervix,  is  complete,  and  the  peritoneal  cavity  is  opened.    This  is  a  serious 

-  _.  j^  x>iDplication,  as  is  also  hernia  of  the  bladder,  which  may  happen  when  the 

...     .2ent  is  adjacent  to  that  viscus ;  though  in  the  case  alluded  to  by  Eiviore 

: .:  (P^  605)  it  was  deemed  a  fortunate  circumstance  that  cystocele  was  present^ 

_  ^  as  the  bladder  effectually  closed  the  rupture  in  the  vagina,  and  thus  prevented 

-, :   the  escape  of  the  lochial  and  other  fluids  into  the  abdominal  cavity. 

■  ^      Peritonitis  and  pelvic  cellidiiis  are  also  very  serious  complications  succeeding 

laceration,  and  are  a  consequence  either  of  the  extension  of  vaginal  inflamma- 

^  ^  '  tion  to  the  neighbouring  tissues,  or  the  escape  of  septic  matters  or  inflammar 

tory  products  into  the  pelvic  connective  tissue  or  the  peritoneal  cavity. 

1 ...       So  that  if  extensive  laceration  of  the  vagina  does  not  produce  rapid  death, 

^      there  are  other  grave  dangers  to  be  apprehended  from  either  present  or  sub- 

fl'     sequent  complications.      The  inflammation  of  the  vagina  and  submucous 

tissues,  with  suppuration  and  partial  gangrene,  may  lead  to  the  formation  of 

fistula,  or  even  of  wide-spread  destruction  of  the  soft  parts  in  the  pelvic 

cavity,  which  sooner  or  later  induce  a  fatal  termination.     Should  this  not 

occur,  and  some  of  the  neighbouring  organs  have  been  injured  at  the  same 

time  as   the  vagina,    then    we    may  have  such   important  damage  as  to 
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render  the  animal  nearly  valneless.     We  will  refer  to  some  of  these  iiquneB 
presently. 

The  symptoms  of  injury  to  the  vagina  and  neighbouring  oigans  will,  c^ 
course,  vary  with  their  nature  and  extent 

Much  constitutional  disturbance  is  generally  only  manifested  when  the 
lesions  are  serious,  or  when  septic  infection  has  taken  place.  Small  rents 
may  not  give  rise  to  i^ny  perceptible  derangement,  except,  perhaps,  a 
little  fever  and  tumefaction;  but  if  they  extend  deeply  into  the  con- 
nective tissue,  then  acute  fever,  infiltration,  and  other  grave  symptoms  may 
supervene. 

With  regard  to  treatment.     This  also  must  depend  upon  circumstances 

When  rupture  of  the  vagina  is  recognised  during  parturition,  delivery 
«hould  be  effected  as  speedily  as  possible,  and  with  every  care,  in  order  to 
prevent  the  laceration  extending  and  the  foetus  passing  into  it.  If^  unfor- 
tunately, some  part  of  the  latter  has  lodged  in  the  rent^  it  must  be  removed 
therefrom  with  the  utmost  precaution,  so  as  not  to  ii^'ure  other  viscera.  The 
foetal  membranes  should  also  be  extracted  as  soon  as  possible.  If  then  is 
-haemorrhage  from  the  vagina,  this  may  be  suppressed  by  ice  or  ixgections  of 
cold  water  if  the  rent  is  superior  or  lateral ;  if  it  is  inferior,  then  a  sponge  or 
A  cloth  soaked  in  cold  water  should  be  placed  in  the  canaL  Should  there  he 
hernia  of  the  bladder  or  intestines,  these  must  be  replaced  at  once. 

In  all  cases  of  wounds,  abrasions,  or  rupture  of  the  vagina,  every  ptecaa- 
tion  should  be  observed  with  a  view  to  the  prevention  of  septic  infectioii. 
With  this  object  the  greatest  cleanliness  must  be  observed,  all  decomposing 
matters,  or  patters  likely  to  decompose,  should,  if  possible,. be  scrapuloasly 
xemoved,  and  injections  or  ''swabbings"  with  weak  solutions  of  carboHc 
acid  or  other  disinfectants,  practised.  If  there  is  much  danger  of  haemonhflge, 
a  suitable  tampon  of  lint  or  fine  tow,  saturated  in  these  fluids,  may  be  allowed 
to  remain  in  the  vagina  for  some  time. 

1.  Petzold  {S&cfuten  Jdhresherkht,  1865,  p.  73)  relates  that  a  Cow  was  delivered  vi 
its  calf  by  manual  force,  thouffh  without  mnch  diffieolty ;  nevertheless,  there  enned 
much  swelling  of  the  vulva,  wliich  extended  to  the  right  hock.  On  a  cloee  inapectkn 
being  made,  there  was  found  on  the  right  side  of  the  vagina,  about  four  inches  &odi 
the  vulva,  a  rent  nearly  three  inches  in  length  ;  while  we  whole  of  the  vagina  itKll 
was  swollen,  hard,  and  of  a  bluish-red  hue.  Feces  and  orine  were  voided  with  diffi- 
culty ;  the  animal  was  feverish,  had  lost  its  appetite,  the  respiration  was  hnrried,  etc: 
Injections  of  tepid  aromatic  infusions,  with  acetate  of  lead,  were  resorted  to.  Ytom. 
the  third  day  all  the  more  serious  symptoms  disappeared,  and  on  the  tenth  day  the 
wound  had  healed. 

2.  Field  ( Veterinariati,  vol.  xxxi.  p.  1.)  communicates  the  case  of  a  yonng  Mare  whkbv 
being  expected  soon  to  foal,  was  put  into  one  of  the  bays  of  a  bam  with  that  view : 
at  the  same  time  another  Mare,  due  to  foal  two  months  later,  was  put  into  the  cp- 

Sosite  bay.  Both  were  fenced  off  from  contact  with  each  other,  and  the  breadth  of  the 
oor  intervened.  The  Mares  were  visited  by  tiie  carter  at  night,  and  there  was 
nothing  to  attract  his  particular  attention.  When  he  looked  in  upon  them  early  Best 
morning,  he  found  the  Mare  which  had  been  expected  to  foal  was  dead,  and  that  the 
other  had  aborted.  The  first  had  evidently  b^  dead  some  hours,  and  on  a  doaer 
inspection,  its  bowels  were  observed  to  be  lying  about  its  feet,  bruised  and  lacerated, 
but  there  was  no  foaL  An  autopsy  was  made,  and  tiie  foetus,  full-grown,  was  feond 
with  its  head  bent  on  the  chest  and  the  fore-legs  under  the  body.  In  the  violeDt 
efforts  made  by  the  Mare  to  expel  the  foal,  the  intestines  had  been  forced  through  a 
wide  rupture  between  the  vagina  and  rectum.  The  other  Mare  had  aborted  throogh 
fear  or  sympathy,  or  both. 

3.  Shipley  (76iii.,  vol.  xxx.  p.  383)  attended  a  Mare  which  required  awnstanfc  la 
parturition  The  animal  was  lying  down  and  getting  up  frequently,  straining,  etc 
A  very  small  portion  of  the  foetal  membrane  was  hanging  from  the  vagina,  tiie  calihn 
of  which  was  contracted,  and  the  general  appearance  of  the  parts  was  not  that  of  the 
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parturient  period.  The  Uquor  amnit  had  escaped.  The  foal  was  lai^  and  alive ;  the 
fore-limbs  were  in  the  vagina,  but  the  head  was  bent  round  to  the  right  side.  At- 
tempts were  made  to  adjust  the  latter,  during  which  the  hand  came  in  contact  with 
something,  the  character  of  which  could  not  be  detected  from  its  being  covered  with 
the  membranes.  The  Mare  was  veiy  much  exhausted,  and  threw  itself  down 
violently  once  or  twice.  Traction  by  means  of  cords  was  exercised  on  the  foetus, 
during  which  the  Mare  suddenly  fell  on  the  left  side  and  violently  strained,  forcing 
from  the  vagina  what  appeared  to  be  a  portion  of  the  single  colon,  covered  by  part  of 
the  chorion.  The  case  being  deemed  hopeless  for  the  Mare,  even  if  the  fcetus  was 
removed  by  embryotomy,  it  was  shot,  and  a  longitudinal  incision  being  at  once  made 
along  the  Unea  alba,  the  uteras  was  exposed,  opned  anteriorly,  and  a  fine  healthy 
lilly  extracted.  The  young  creature  lived  and  did  welL  The  wail  of  the  uterus  was 
found  to  be  rui>tured  to  the  left  of  the  upper  part,  and  anterior  to  the  os  ;  the  rent 
was  about  five  inches  in  length,  and  somewhat  oblique,  a  considerable  portion  of  the 
single  colon  and  rectum  protruding  through  it.  The  meso-colon  and  meso-rectum 
were  also  ruptured  to  the  extent  of  six  inches. 

4.  Meyrick  {Ibid,,  p.  503)  alludes  to  a  Mare  he  was  called  upon  to  attend  which 
could  not  foal.  The  labour-pains  had  only  commenced  two  or  tmree  hours  previously, 
but  there  was  no  appearance  of  the  foal.  On  introducing  the  hand  into  the  uterus, 
the  foetus  was  found  to  be  so  placed  that  there  was  no  diJQiculty  in  adjusting  it.  While, 
however,  attempts  were  being  made  to  bring  one  of  the  fore-feet  through  the  os,  the 
Mare  strained  very  violenUy.  **  This  led  to  an  immediate  protrusion  of  a  portion  of 
the  vagina  in  the  form  of  a  large  bladder,  close  to  my  shoulder.  Immediately  after- 
wards the  vagina  burst,  and  a  quantity  of  the  intestines  gushed  out  through  the  rent, 
the  Mare  falBng  down  at  the  same  instant.  The  mucous  membranes  of  the  mouth 
and  noee  became  blanched  almost  iounediately,  and  the  pulse  so  tremulous  and  weak 
as  scarcely  to  be  felt."  In  about  fifteen  minutes  death  took  place ;  and  on  opening 
the  abdomen  a  large  quantity  of  blood  was  found  in  it^  and  which  had  escaped  from  a 
rupture,  two  or  tl^ee  inches  in  length,  in  one  of  the  common  iliac  veins.  Much  blood 
had  also  {>oured  from  the  rent  in  the  vagina.     The  foal  was  dead. 

5.  Galtier  {Recu^  de  M^,  ViUrinaire,  1875,  p.  47)  was  sununoned  in  Qie  afternoon 
to  aid  a  Mare  whidi  had  been  attempting  to  foal  since  the  morning.  It  had  lain  on 
its  side,  Tn<^fcing  violent  expulsive  efforts,  and  Galtier  was  only  sent  for  when  it  was 
noticed  that  the  intestines  were  protruding  from  the  vulva ;  on  his  arrival  the  Mare 
was  dead.  The  small  intestine  and  floating  colon,  pushed  through  a  rent  in  the 
vagina,  were  fuUy  exposed  extemsJly,  but  not  torn,  and  notwithstanding  their  expul- 
■sion,  the  abdomen  was  still  considerably  distended.  As  soon  as  the  abdominal  walls 
were  incised,  a  large  quantity  of  uncoi^gulated  blood  escaped  from  the  cavity — ^the 
result  of  haemorrhi^e  from  the  ruptured  vagina.  The  foetus  was  in  the  anterior  pre- 
sentation, vertebro-sacral  position,  the  lower  part  of  the  head  pressed  against  the  brim 
of  the  pubis  and  slightly  inclined  to  the  right,  although  the  Mare  died  when  lying  on 
the  left  side.  The  uterus  and  its  contents  occupied  the  ri^ht  flank,  and  the  small 
intestine  and  floating  colon,  more  free  than  the  large  intestine,  pushed  by  the  other 
portions  of  the  intestinal  mass  by  tJie  efforts  of  the  mother,  had  passed  through  a  rent 
on  the  left  side  of  the  vagina,  close  to  the  cervix  uteri  which  remained  intact.  The 
rent  was  irregular,  and  sufficiently  large  to  admit  the  fist ;  it  extended  lengthways,  and 
its  borders  were  ragged,  ecchymosed,  red,  and  thickened,  with  considerable  extrava- 
aation  of  blood  in  the  connective  tissue.  Hie  stomach  and  large  intestine  contained  a 
great  quantity  of  alimentary  matters,  and  Galtier  is  inclined  to  attribute  the  rupture 
to  this  condition,  together  with  the  faulty  position  of  the  foal  and  the  recumbent 
attitude  of  the  Mare.  He  points  out  that  a  trifling  amount  of  manual  skill  in  raising 
the  head  of  the  foetus  would  probably  have  prevented  the  accident ;  that  the  full  con- 
dition and  exaggerated  volume  of  the  first  portions  of  the  digestive  tube  ma,y  have 
contributed  to  oriuff  about  the  misdirection  of  the  foetus ;  that  when  parturition  is 
near,  animals  should  not  receive  food  in  too  great  bulk ;  that  assistance  should  be 
flouffht  for  immediately  the  discovery  is  made  that  birth  is  delayed  ;  and  that  when 
the lif  e  of  the  mother  is  compromised,  the  Cassarean  section  should  be  practised  without 
^elay,  in  order  to  preserve  the  offspring. 

Complications  of  Ruptured  Vagina, 

We  have  mentioned  some  serious  complications  of  ruptured  vagina,  in 
-wliich  adjacent  organs  and  tissues  were  involved.  These  are  chiefly  the 
rectum^  bladder,  and  the  perineum,  one  or  more  of  which  may  be  perforated 
-and  torn,  along  with  the  vagina.  These  ruptures  vary  in  extent  and  gravity, 
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and  while  some  of  them  are  necessanlj  £&tal,  othen  are  not  so ;  though  th^ 
may  lead  to  serious  deformity  and  inconvenience,  such  as  accompany  chroiiic 
fistulffi  in  important  regions.  We  will  follow  the  example  of  Saint-Cyr,  and 
consider  them  under  the  head  of  recio-vaginal  fatula,  rupture  of  theperinaum^ 
and  vesico-vagincU  fisltUa. 

Recto-Yaoikal  Fistula. — Injuries  to  the  rectum  are  generally  produced 
through  the  wall  of  the  vagina,  during  the  passage  of  the  foetus.  When  the 
salient  parts  of  the  latter,  and  more  especially  the  feet^  are  misdirected  and 
pressed  up  towards  the  sacrum  of-  the  mother,  and  if  the  rectum  chances  to 
he  distended  with  fieces,  not  only  will  the  vagina,  hut  this  viscus  also  may 
he  perforated,  and  some  portion  of  the  fodtus  will  soon  appear  at  the  ana& 
If  this  accident  is  discovered  in  time,  it  may  he  possihle  to  push  back  the 
parts  thus  misdirected  into  their  natural  outlet,  and  complete  delivery  by  the 
vagina;  but,  notwithstanding  this  happy  termination,  the  communintbn 
between  the  vagina  and  rectum  very  often  remains  permanent,  and  we  have 
a  recto-vaginal  fistula. 

The  treatment  of  these  cases  is  not  always  satisfactory,  so  £Bir  as  a  peifect 
cure  is  concerned.  Sutures  have  sometimes  been  employed  to  dose  the 
wound  in  the  rectum,  when  it  was  sufficiently  accessible.  But  this  soigical 
operation  can  rarely  be  resorted  to,  and  all  that  can  be  done  is  to  keep  the 
lacerated  parts  clean,  by  frequent  ii^'ections  per  vaginam  and  redum^  prevent 
constipation,  and  treat  the  injury  on  ordinary  principles — ^not  forg^ting  the 
free  employment  of  antiseptics. 

If  sutures  are  employed  to  dose  the  fistula,  they  may  be  supported  by  a 
pessary  or  tampon  placed  in  the  vagina,  beneath  the  fistula. 

When  the  Umbs,  or  other  parts  of  the  foetus,  protrude  through  the  anus,  it 
is  nearly  always  advisable  to  amputate  them,  in  order  to  effect  the  replacement 
of  the  remainder  more  easily  in  the  vagina,  and  with  less  risk  of  further  injuiy 
to  the  parent.  Once  in  the  genital  canal,  then  the  fcetus  can  be  extracted 
in  the  ordinary  manner.     Opiates  should  be  largely  administered, 

1.  Crozel  {Journal  de  Mid.  Viterincdre,  1832,  p.  153)  had  hU  attention  directed  to 
a  Cow,  which,  after  abortinff,  had  a  fiatoloaa  opening  between  the  vagina  and  rectum, 
through  which  a  portion  w  the  f leces  escaped,  ^heae  caased  a  great  and  eooataat 
irritation  in  the  vagina.  The  animal  was  in  a  state  of  maramims,  and  was  there- 
fore killed. 

2.  Favre  [Le  VAMfuure  Campagnard,  p.  300)  was  shown  a  Mare,  which  the  groom 
fonnd  with  some  pellets  of  fteces  in  the  vnlva.  Bemoving  these,  others  followed. 
There  was  no  external  lesion  apparent,  but,  on  examination,  Favre  discovered  in  the 
floor  of  the  rectum,  about  five  fingers'  breadth  from  the  anus,  a  longitndinal  fissure 
from  five  to  six  inches  in  length,  the  borders  of  which  were  cicatrised,  and  came  to- 
cether  when  the  rectum  was  empty.  The  roof  of  the  vagina  was  fissured  in  the  same 
direction,  and  the  corresponding  borders  of  the  two  fissures  were  adherent ;  so  that  a 
free  and  direct  communication  existed  between  the  rectum  and  vagina.  The  cause  ol 
the  fistula  was  not  known,  and  no  treatment  was  adopted. 

3.  Mongau  {AnnaUa  de  Mid.  VSUnnairt,  1856,  p.  406)  was  called  to  assist  a  Mare 
in  labour,  and  found  the  foetus  in  a  wrong  position.  The  head,  neck,  and  a  fore-limb 
of  the  voung  creature  had  passed  through  the  wall  of  the  vagina  into  the  rectum, 
while  the  other  fore-limb  protruded  from  the  vulva.  The  parts  in  the  rectum  were 
pushed  back  through  the  rent,  and  the  fcetus  was  placed  in  its  normal  position,  and 
extracted.  In  a  short  time  the  Mare  was  sufficiency  well  to  be  sold.  Mougan  adds 
that  this  was  not  the  first  time  he  had  to  treat  such  a  case,  and  he  remai^  tibat  when 
the  parent  lives,  the  tear  in  the  rectum  does  not  entirely  dose — ^there  always  remains 
an  opening  by  which  faecal  matters  pass  into  the  vagina. 

4.  JDupont  {RecueU  de  Med,  VStin$uure,  1858,  p.  106)  was  consulted  about  a  Mare 
which  the  stud-groom  at  the  stallion-station  of  Bordeaux  declined  to  put  asain  to  the 
horse ;  as,  at  each  attempt  the  latter  had  the  penis  covered  with  feces  when  it  was 
withdrawn  from  the  vagina.     Externally,  there  was  nothing  wrong  noticed  with  the 
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Mare ;  but,  on  the  hand  being  introduced  into  the  vagina,  there  was  found  in  the  roof 
of  that  canal  an  openinc  into  which  the  fingers  could  be  easily  passed.  At  that  mo- 
ment the  animal  passed  fseces,  and,  on  the  hand  being  withdrawn,  it  was  soiled  by 
excrementitious  matters.  The  fistula  was  in  the  middle  part  of  the  canal,  and  was 
between  two  and  three  inches  in  length.  When  the  rectum  was  empty,  its  borders 
were  in  apposition  ;  these  were  thick  and  irregular,  from  the  presence  of  large,  soft 
granulations,  which  bled  readily.  Dupont  did  not  see  the  animal  again  alter  thia 
examination. 

5.  Griois  {Ibid.,  1859,  p.  411)  relates  that  a  farmer,  in  the  vicinity  of  Amiens,  waa 
aroused  during  the  night,  owin^  to  one  of  his  Mares  which  was  in  labour.  The  foal 
was  apparent,  and  he  set  himself  to  pull  it  away.  The  task  was  a  long  and  difficult 
one ;  but,  aided  by  two  neighbours,  it  was  at  length  accomplished — ^the  foetus  being 
extracted,  and  the  envelopes  soon  followed.  It  was  not  until  late  next  day  that  it 
waa  discovered  that  the  foal  had  been  removed  per  rt4^um,  Griois  being  then  called 
in,  made  the  following  observations :  The  anus,  from  which  the  cUbris  of  the  foetal 
envelopes  still  hung,  was  much  lacerated  in  every  direction,  but  especially  at  its  lower 
part ;  it  was  also  considerably  swollen.  The  vulva,  on  the  contrary,  did  not  offer 
anything  unusual — ^not  even  the  slightest  infiltration.  The  hand,  on  being  introduced 
into  the  rectum,  perceived  at  about  six  inches  from  the  anus,  a  rupturo,  eight  inches 
long  at  least,  with  ragged  margins,  and  corresponding  to  a  similar  rent  in  the  uterus 
(vagina  ?).  Through  vie  openings  the  hand  could  not  only  be  passed  into  one  or  other 
of  the  canals,  but  also  into  the  abdominal  cavity,  tohere  the  jceces  which  Juui  escaped 

from  the  rectum  cordd  be  already  feU.  The  fissure  in  the  rectum  was  sutured,  and  ap- 
propriate treatment  adopted.  In  eleven  days  the  wound  in  the  intestine  was  cica- 
trised, and  some  months  afterwards,  the  animal  was  sold  for  a  good  sum. 

6.  Lecouturier  {Annales  de  Mid.  Vet.  de  Brttxelles,  1867,  p.  268),  was  called  upon  to 
examine  a  Mare,  which,  two  months  after  parturition,  exhibited  unsteady  gait, 
rigidity  of  the  loins,  difficulty  in  rising,  and  pain  in  defecation,  discovered,  on  rectal 
exploration,  a  tumour  on  the  anterior  part  of  the  left  side  of  the  pelvis.  An  examina- 
tion per  vagtTiam  led  also  to  the  discovery  of  a  solution  of  continuity  of  the  vaginal 
wall,  at  a  point  corresponding  to  the  tumour.  From  the  bottom  of  this  wound  was 
removed  the  remains  of  a  fibrinous  clot,  the  whole  of  which  could  not  be  brought 
away,  even  after  the  opening  was  enlarged.  It  was  then  found  that  the  recto-vagmal 
septum  was  perforated.  Green  food  was  prescribed,  as  well  as  emollient  enemas,  and 
sbghtly  stimulant  injections  into  the  vagina.     In  six  weeks  the  fistula  waa  cicatrised. 

7.  Andr6  {Ibid.,  1864^  p.  175)  reports  that  a  Mare,  four  years  old,  strained  very 
mnch  during  parturition  when,  all  at  once,  the  fore-limbs  of  the  foal  appeared — one 
by  the  vulva,  the  other  by  the  anus.  The  owner,  who  was  with  the  Mare,  at  once 
endeavoured  to  push  back  the  two  limbs,  and  bring  that  which  had  entered  the 
rectum  into  the  vagina ;  having  accomplished  this,  birth  soon  took  place.  Andr^ 
prescribed  a  soft  diet,  and  the  application  o'f  lard  three  times  a  day  to  the  vagina. 
Cicatrisation,  without  fistula,  was  complete  by  the  seventeenth  day. 

8.  Oi^  (Saint-Cyr,  Op.  cit.,  p.  662)  had  to  ^ve  his  attention  to  a  Mare,  five  years 
old,  which  had  foaled  on  the  previous  evenmg.  For  three  weeks  previously  the 
ammal  had  exhibited,  from  time  to  time,  and  cniefly  during  the  night,  symptoms  o£ 
colic,  which  gradually  became  more  marked  and  frequent,  until  on  the  day  of  foahns  it  had 
seven  attackiB.  On  the  evening  of  that  day  appeared  the  esroulsive  efforts,  and  soon 
the  anus  began  to  dilate  in  an  extraordinary  manner,  until  the  two  fore-limbs  of  the 
foetns  appeared  at  the  opening,  and  then  the  head  showed  itself.  At  last,  under  the 
inflaence  of  a  violent  em>rt,  the  anus,  which  seemed  to  have  attained  its  extreme  limit 
of  dilatation,  tore,  and  gave  exit  to  a  well-formed  and  lively  foal. 

When  Ory  arrived,  the  poor  Mare  was  in  a  state  of  great  prostration.  The  sphincter 
am  was  lacerated  to  the  extent  of  four  inches ;  the  rupture  extending  obliquely  down- 
wards and  outwards,  and  from  right  to  left,  passing  through  the  sun,  and  exposing 
a  portion  of  the  left  semimembranosus  muscle,  though  the  perineum  was  uninjured. 
On  introducing  the  hand  into  the  vagina,  it  was  noted  that  this  and  the  rectum 
formed  together  one  vast  cavity,  containing  a  certain  quantity  of  well-moulded  fsecal 
pellets.  The  anus,  which  had  been  so  violently  dilated,  remained  wide  and  flaccid. 
Oiy  did  not  attempt  to  repair  these  enormous  lacerations,  but  limited  his  treatment  to 
removing,  IJiree  times  a  day,  and  by  hand,  the  focal  pellets  which  fell  into  the  VMrina ; 
to  cleansing  the  cavity  as  thoroughly  as  possible,  and  to  injecting  a  mixture  of  oil, 
carbolic  acid,  and  an  infusion  of  elder-flowers ;  while  the  external  wound  was  dressed 
with  a  decoction  of  oak  bark,  to  which  acetate  of  lead  was  added.  This  treatment 
was  continued  for  fifteen  days,  and  in  about  three  weeks  the  external  laceration  was 
almost  cicatrised ;  the  animaVs  health  was  good  ;  but  the  vagina  and  rectum  remained 
as  a  single  cavity,  and  forming  a  kind  of  cloaca,  where  the  f teces  accumulated. 
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The  owner  stated  that,  sinoe  the  accident,  the  Mare  coold  only  he  woiked  at  %  iknr 
pace  on  the  farm.  As  soon  as  it  began  to  trot,  a  noise  was  heard,  doe  to  the  air 
rushing  out  and  in  to  the  fistula.  T&n  the  animal  became  tympsnitic,  and  erinoed 
symptoms  of  colic.  Then,  also,  the  urine  and  faeces  were  sometimes  ejected  fsm^- 
taneously  from  the  anus,  which  was  always  dilated ;  but  these  passed  by  their  natonl 
channel  when  the  Mare  was  at  rest. 

9.  Schrader  (Magazinfur  die  GemmmU  ThierheUhMde^  1837,  p.  261)  was  reqtuited 
to  examine  a  six-year-old  Mare,  which  had  been  purchased  a  few  dap  previoosly. 
When  the  animal  micturated,  fsecal  pellets  came  away  at  the  same  time.  A  recUl 
exploration,  as  far  as  the  arm  could  be  inserted,  did  not  discover  anything  amia^ 
nntil,  on  withdrawing  it  with  the  fingers  downwards,  an  opening  wis  enooontered, 
which  led  in  an  oblique  direction  from  the  rectum  to  the  upper  part  of  the  vagiiu. 
A  finger  could  be  easily  passed  from  the  vagina  into  the  rectum.  The  opening  yii 
about  an  inch  in  diameter,  but  it  could  be  readily  dilated ;  its  borders  were  ctoi  uA 
smooth,  and  the  animal  did  not  evince  any  pain  when  they  were  touched.  The  Uaie 
had  produced  one  foal.  The  feces  were  tolerably  well  retained  in  the  rectnm,  bat 
flatus  always  passed  through  the  vagina. 

10.  Hawthorn  ( VeUrinarian,  voL  vii.  p.  28)  was  sent  for  to  see  a  Mare  which  vai 
reported  to  have  the  foal  "coming  the  wrong  way."  Hawthorn  was  struck  with  tlie 
singularity  of  the  case.  "  The  foal  was  protruded  as  far  as  the  middle  of  the  chat, 
and  the  fore-legs  were  almost  a  yMrd  asunder— one  hanging  down  towards  the  ^ii|^ 
and  the  other  standing  up  above  the  tail  The  body  of  we  foal  was  lying  on  its  off- 
side :  of  course  it  was  dead.  The  left  leg  had,  in  the  act  of  foaling,  been  forced 
through  the  rectum,  and  then  through  the  anus."  The  Mare  was  ccJd  and  feeble; 
the  pulse  was  scarcely  perceptible,  and  the  animalappeared  to  be  sinking  rapidly.  Itvu 
decided  to  extract  the  tcetus  by  embryotomy.  "  The  nearest  place  which  was  snitiUe 
for  the  operation,  was  a  bam  a  quarter  of  a  mile  distant,  to  which  she  was  immediately 
walked ;  and  as  I  followed  her,  and  witnessed  her  staggering  jy^t,  I  felt  as  if  she  «» 
going  to  execution.  She  was  thrown,  and  pulleyed  up  to  a  joist.  The  near  leg  of  the 
foal  was  dissected  off  at  the  knee,  and,  by  the  right  hand,  forced  back  into  the  Tagiaa, 
where  it  was  received  by  my  left  han({,  and  <&awn  a  little  forward.  As  the  only 
obstacle  to  the  foaling  was  now  removed,  the  remaining  part  of  the  operation  vai 
soon  accomplished,  and  the  Mare  got  on  her  legs.  The  wound  through  the  reetom 
was  terrific,  as  I  had  easily  paesed  my  arm  throus^  it.  She  was  then  walked  home, 
and  seemed  much  better."  The  animal  was  dieted  on  wet  bran  and  clover  for  » ^^ 
The  rectnm  was  emptied  manually  two  or  three  times  a  day,  and  the  vagina  ▼'^ 
out.  "  The  fseces  which  escaped  through  the  wound  into  the  vagina  were  not  wholly 
expelled ;  it  was  therefore  necessary  to  cleanse  the  vaginal  passage.  The  wound  m 
the  rectnm  healed  very  rapidly,  and  the  Mare  never  exhioited  any  unfayouule 
symptoms  after  the  extraction  of  the  foaL"  The  animal,  soon  after,  waa  pot  to 
worK,  as  if  nothing  had  happened. 

11.  Morgan  (/&id,  vol.  xxviiL  p.  397)  was  hastily  sent  for  to  see  a  Mare  whidiiv 
foaling,  but  the  foal  was  "  coming  the  wrong  way."  When  he  arrived  he  fonnd  the 
animallying  down«  groaning,  and  straining  violently,  and  the  head,  neck,  and  one 
fore-leg  of  the  foal  through  the  rectum,  and  the  other  fore-1^  through  the  tsI^ 
The  Mare  was  induced  to  get  up,  hobbles  were  applied,  and  then  the  parts  of  the 
foetus  protruding  beyond  the  anus  were  excised  as  close  as  possible.  Ths  f^"^ 
am  was  dilated,  the  parts  in  the  rectum  pushed  through  the  rent  in  that  viacnamto 
the  vagina,  and  with  a  little  assistance  the  remains  of  the  foal  were  extracted  hy  the 
vulva^  The  Mare  received  opiate  and  laxative  draughts,  and  soft  diet.  "^**lj7* 
entering  into  further  details,  the  animal  was  under  my  care  for  about  a  fortni^t, 
when  she  was  sold  to  a  builder  for  £18,  and  is  at  present  working  in  a  brick-cart, 
perfectlv  well." 

12.  Hudson  {Ibid.,  vol.  xlv.  p.  409),  called  to  attend  a  case  of  difBcnlt  partorition 
in  a  five-year-old  Mare,  with  the  first  foal,  found,  on  arrival,  that  the  penoos  m 
attendance  had  delivered  the  animal,  and  that  during  labour  the  head  and  neck  d 
the  foal  had  protruded  from  the  anus  of  the  mother  nearly  as  low  as  the  hocks  of  the 
latter.  When  first  observed,  one  foot  of  the  foal  was  protruding  from  the  vaguia,  "wiUi 
the  other  foot  pointing  upwards  towards  the  spine,  and  after  pulling  it  downwaids 
into  position,  the  next  pain  sent  the  head  into  the  place  which  the  foot  had  pre- 
viously occumed,  and  a  second  pain  forced  the  head  through  the  passage  and  oat ^ 
the  anus."  The  foal  was  alive,  but  to  effect  delivery  the  head  waa  out  dS,  whia 
allowed  the  neck  to  be  pushed  back  into  the  vagina,  and  delivery  to  be  accomplished. 
"The  Mare  looked  anxious  and  unsettled.  Her  head  was  he{d  high,  and  she  waa 
paddling  with  the  hind-legs,  and  whisking  the  tail  occasionally.  The  pulse  and 
respiration  were  both  somewhat  quickened.     On  an  examinatian  being,  made  fv 
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vaginam,  I  was  enabled  to  pass  my  hand  through  a  large  rent,  and  to  tonch  the  fore- 
finger of  the  other  hand,  which  I  had  passed  into  the  rectum."  An  anodyne  and 
aperient  bolus  was  administered,  the  animal  ordered  to  be  kept  qniet»  the  parts  to  be 
fomented  and  dressed  with  lard,  and  the  fsBces  to  be  removed  if  they  accumulated. 
Next  day  the  rectum  was  emptied,  and  an  enema  of  warm  water  administered.  The 
injured  parts  were  dressed  with  tincture  of  myrrh,  and  the  mucous  membrane  lubri- 
cated  with  lard.  The  appetite  remained  good.  Next  day  there  were  indications  of 
congestion  of  the  fore-feet,  for  which  treatment  was  proscribed,  and  the  rectum  was 
emptied  and  cleansed  as  before.  Two  days  afterwarcui  a  small  quantity  of  fseces  had 
paned  into  the  vagina,  and  the  following  day  there  was  much  discharge,  and  a  piece 
of  dead  tissue  hanging  out  of  the  vulva.  Thirteen  days  after  the  accident,  some 
ftecal  pellets  still  dropped  into  the  vacina,  and  this  appeared  to  be  the  only  incon- 
Tenience.  "The  rent  in  the  rectum  has  contracted  considerably,  and  seems  to  be 
partly  arched  over  by  a  portion  of  the  lining  membrane  projecting  from  the  antero- 
inferior part  of  the  laceration.  Posteriorly,  the  edge  of  the  lesion  feels  now  only 
just  within  the  anus,  but  thero  is  not  the  slightest  indication  of  union  by  healing.'" 
Soon  afterwards  the  Maro  went  to  regular  work. 

EUPTURE   OF   THE  PeBIN^BUM. 

Laceration  of  the  vagina  is  not  at  all  un&equently  complicated  with  more 
or  less  extensive  rupture  of  the  perinseum,  and  occasionally  we  may  meet 
with  rupture  of  the  vagina,  rectum  and  perinaeum  in  the  same  animal. 
Sometimes  it  is  only  the  fourchette  and  superior  commissure  of  the  vulva 
which  are  involved ;  in  others  the  entire  extent  of  the  perinaeum  is  lace- 
rated, and  the  lesion  only  ends  at  the  anal  sphincter  j  while  in  others,  again^ 
the  sphincter  and  port  of  the  rectum  are  included. 

If,  in  malpositions  of  the  foetus,  assistance  is  not  timely  afforded — and 
particularly  in  the  Mare — so  as  to  correct  the  deviation,  the  young  creature 
is  pushed  outwards  by  the  violent  uterine  contractions,  and  if  it  enters  the 
rectum  the  anus  is  dilated ;  while,  if  the  expulsive  efforts  are  continued,  the 
sphincter  and  all  the  tissues  between  it  and  the  vulva  axe  greatly  stretched 
and  strained  until  they  tear.  Then  the  foetus  is  finally  expelled — some- 
times dead,  at  other  times  alive — and  there  remain  the  most  startling  and 
immense  lacerations  which  convert  the  rectum  and  vagina  into  one  vast 
opening,  into  whose  cavity,  as  Saint-Cyr  observes,  the  termination  of  the 
digestive  and  genito-urinary  organs  open  in  common. 

These  ruptures,  immediately  after  birth,  appear  two  or  three  times  larger 
than  they  are  some  days  afterwards,  when  the  distended  textures  have  con- 
tracted somewhat ;  the  borders  of  the  laceration  are  sometimes  even,  in 
other  cases  uneven,  ragged,  and  shreddy. 

The  consequences  are  variable,  according  to  the  extent  of  the  injury. 
Moderate  laceration  does  not  usually  prove  very  prejudicial ;  but  if  severe, 
serious  inflammation  of  the  perinaeum,  extending  sometimes  to  neighbouring 
tissues  and  organs,  sets  in.  If  the  tear  involves  the  anus  and  its  sphincter, 
there  will  be  involuntary  escape  of  faecal  matters  and  flatus ;  and  in  the 
most  formidable  cases — ^those  in  which  the  vagina  and  rectum  form  one 
wide  gaping  cavity — the  mucous  membrane  is  irritated  by  the  free  admis- 
sion of  air  and  excreta,  inflammation  and  suppuration  ensue,  fistulae  are 
formed,  and  the  poor  animal  only  too  often  presents  a  painful  and  repulsive 
spectacle. 

In  other  instances,  partial  recovery  takes  place,  and  the  animals  do  not 
appear  to  he  much  affected  or  inconvenienced.  They  maintain  good  health, 
rear  their  progeny,  if  it  chances  to  be  born  alive,  and  may  even  bring  forth 
young  again,  though  the  laceration  has  not  cicatrised 

The  treatment  will  vary,  according  to  circumstances.     If  there  is  much 
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hsemoirbage,  styptics  must  be  employed ;  if  the  bleeding  is  slight,  oold 
may  check  it  j  but  if  severe,  perchloride  of  iron  most  be  used. 

The  lacerated  margins,  if  much  torn,  must  be  freed  from  shreds,  vhich  an 
likely  to  lose,  or  have  akeady  lost,  their  yitality.  They  muei  then  be 
brought  together  by  sutares— either  of  metal,  or  carbolised  silk  or  catgat 
Cold  water  dressings  may  then  be  applied ;  or  styptic  colloid,  collodion,  ot 
carbolised  glycerine  may  be  employed.  The  parts  must  be  kept  as  dean  as 
possible,  and  the  animaJ  not  distarbed  or  allowed  to  lie  down  mitlL  union 
has  been  effected.  With  this  object  a  narrow  stall  is  to  be  preferred.  Tbe 
sutnred  septam  should  be  supported  from  the  vagina,  by  a  tampon  placed 
therein.  This  will  tend  to  prevent  the  pressure  of  fseces  tearing  away  the 
sutures  in  the  floor  of  the  rectum,  and  this  result  will  also  be  greatly  obviated 
by  administering  enemas  frequently,  and  covering  the  mucous  membrane  with 
lard.  Sloppy  food  should  be  given  as  diet  Fever  and  other  unfavooiable 
complications  must  be  treated  according  to  their  indications.  Opiates  will 
prove  of  great  service ;  and  if  there  is  much  local  distorbanoe  or  stiainingi 
suppositories  of  opium  are  to  be  recommended. 

There  are  not,  bo  far  as  I  can  ascertain,  any  instanoes  of  this  accident  recorded  is 
English  veterinary  literatare.  We  shall  therefore  give  a  few  derived  from  foRJp 
sonrcee. 

1.  Crazel  {Journal  de  MidL  VSUrinairt,  1832)  mentions  that  a  Mare,  tea  montb 
pregnant,  aborted  a  living  Mole,  one  of  whose  limbs,  daring  partorition,  bad  pM»d 
through  the  rectnm.  A  veterinary  sorgeon  attempted  to  extract  it,  bat  not  raoeeed- 
ing  owing  to  the  obstacle  this  limb  presented,  he  prolonged  the  raptoie  to  the  asna. 
The  Mare  died  next  day. 

2.  The  same  authority  saw  a  she- Ass  which  had  the  posterior  third  of  the  rectum 
raptured,  as  well  as  the  anus.     It  was  not  mnch  inconvenienced. 

3b  Dupont  (i?ecife»{  de  Mid,  VStMnairt,  1858)  relates  that  an  empiric  heiiig  dUed 
npon  to  deliver  a  Mare  in  parturition,  seeing  the  feet  of  the  foal  protrnding  ^sn^ 
anus,  knew  nothing  better  than  to  pull  at  them,  and  thos  extract  the  yoong  cnitiiri 
through  the  rectum.  Four  days  afterwards  Dupont  was  sent  for,  and  he  found  that 
defecation  had  not  taken  place  for  three  days ;  there  was  considerable  tamebctioi 
in  the  ano- vulvar  region :  uom  the  anus  to  the  vulva  all  the  textures  were  torn  aad 
bleeding,  and  the  external  borders  of  the  rupture  overlapped  each  other  in  larige 
swollen  masses ;  the  inferior  puts  of  the  vulva  were  covered  by  ttte  continnil  eio^ 
of  the  vagino-intestinal  excretions.  The  injury  exhaled  a  very  fetid  odoar.  Tbe 
rectum  and  vagina  were  emptied  of  the  ts^ial  pellets  which  encumbered  theTUt 
cloaca*  and  then  the  injury  was  seen  to  its  full  extent.  From  the  cervix  uteri  to  tlie 
roof  of  the  intestine,  the  vasina  and  rectum  formed  one  vast  cavity.  The  p&ca  pal- 
nuUa  of  the  cervix  were  viiS>le  as  thick  dark-coloured  ridges,  between  which  esoe* 
mentitial  dSbrU  was  inorusted.  Superiorly,  the  rectum  appeared  gaping,  and  as{Hnii£ 
the  air  like  the  piston  of  a  steam  engine.  The  line  representing  tiie  recto-vagiiul 
septum  divided  the  cavity,  in  the  form  of  a  small  red  and  irregular  ring.  Hie  mneoos 
membrane  was  ecchymoeed  and  very  congested  ;  the  cervix  was  seriously  inflaoied. 
For  fifteen  da^  nothing  was  done  but  merely  keeping  the  parts  dean.  At  this  tinie 
the  inflammation  in  the  borders  of  the  external  wound  had  disappeared,  and  repair 
was  going  on  along  the  perineal  rupture ;  internally,  the  mucous  memfarue  W 
nearly  assumed  its  normal  appearance,  and  scarcely  anything  remained  of  the  vagino- 
rectal  diaphragm  ;  there  was  no  suppuration  or  ulceration.  Dupont  then  decided  to 
resort  to  autoplasty  to  repair  the  serious  damage,  and  fixed  on  the  Indian  method. 
"  I  slov^ly  introduced  my  left  hand  into  the  vagina,  and  extended  the  canal  by  peaing 
strongly  on  its  sides.  The  ri|;ht  hand,  armed  with  long  fine  scissorB,  pared  to  the 
blood  the  edges  of  what  remained  of  the  septum.  Then  with  a  needle  armed  vitii  s 
waxed  threM,  I  commenced  to  bring  these  edges  together  by  suture,  the  sotana 
being  eight  in  number  ...  I  then  passed  to  the  perineal  laceratioo.  With  the 
scissors,  I  destroyed  all  the  granulations  as  low  as  the  skin.  I  then  applied  satona, 
securing  each  by  a  distinct  knot.  .  .  covering  the  whole  externally  with  a  thick 
layer  of  collodion." 

£veiy  care  was  taken  to  ensure  success,  and  for  eight  days  everythiog  appesied  to 
be  ^ing  on  favourably ;  but  on  the  ninth  day  it  was  observed  that  some  otuie  recto> 
vagmal  sutures  had  given  way,  and  that  the  wound  had  not  united ;  and  in  two  dajt 
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afterwards  all  the  sutares  had  sloughed  through,  without  the  least  union  having  been 
effected.  Nothing  discouraged  by  this  failure,  Dupont  acain  resorted  to  sutures,  and 
when  the  edges  were  once  more  brought  into  apposition  oy  them,  with  a  curved  bis- 
toury he  cut  through  the  vaginal  mucous  membrane  parallel  to  the  sutures,  but  at  a 
few  lines  from  the  roof,  in  order  to  diminish  the  tension.  For  fifteen  days  all  went 
on  satisfactorily,  and  success  appeared  to  be  certain,  when  the  same  result  ensued. 
Dupont  then  gave  up  the  case,  and  the  Mare,  which  had  been  in  excellent  health 
dunnfi  the  seventh  month's  trial,  was  sent  to  work. 

4.  Andr^  {Annales  de  MSd.  VSUrinaire  de  Bruxelles,  1864)  was  summoned  to  aid  in 
the  delivery  of  a  Mare,  ten  years  old,  whose  foal  was  being  expelled  throuch  the 
anus.  When  he  arrived  it  had  been  delivered,  and  did  not  appear  indispoeea  ;  the 
fosJ  was  well  and  lively.  The  birth,  which  was  spontaneous,  appeared  to  have  been 
very  rapid ;  for  the  servant,  as  soon  as  he  .saw  the  feet  of  the  foal  appear  at  the  anus, 
ran  for  his  master,  and  when  he  returned  the  foal  was  bom.  On  examining  the 
Mare,  Andr^  found  a  complete  rupture  of  the  perinaum,  and,  consequently,  a  total 
absence  of  any  septum  between  the  anus  and  vulva — ^the  rectum  and  vMpina  being 
merely  one  larse  opening.  It  was  also  observed  that  this  lesion  involved  the  con- 
tiguous walls  of  these  parts  to  some  extent ;  and  on  separating  the  labia  of  the  vulva 
the  cervix  uteri  could  be  seen.    The  fsBces  were  passed  by  the  vulva. 

No  attooipt  at  repair  was  made,  and  treatment  was  merely  directed  towards  sub- 
dning  inflammation.  A  month  afterwards  the  wounds  were  cicatrised,  but  not  imited. 
The  general  health  was  good,  but  defecation  took  place  by  the  vulva  more  frequently 
thjui  usual,  and  involuntarily. 

5.  Jouet  {Ree,  de  MSd,  V^Mnaire,  1873,  p.  56)  gives  the  detailed  history  of  a  Mare 
belonging  to  Prince  Ney  of  Moscow,  and  with  which,  during  parturition,  the  fcMil 
oonld  not  pass  through  the  vagina,  in  consequence  of  the  narrowness  of  that  canal ; 
it  therefore  passed  into  the  rectum,  and  was  oom  through  the  anus.  About  eighteen 
months  after  this  accident,  the  rupture,  which  established  a  communication  between 
the  rectum  and  vagina,  was  ten  inches  in  length,  and  formed  an  inf undibulum  in  which 
the  ffloces  accumulated  before  being  expelled  by  the  vulva.  The  anus  appeared  to  be 
inert,  and  did  not  act.  The  clitoris  was  hypertrophied.  Notwithstanding  this 
iuQrmity,  the  Mare  lived  for  man^  years,  ana  neither  suffered  in  health  or  vigour. 
It  was  even  fecundated  without  accident,  and  brought  forth  a  foal  with  ease,  when 
pnt  to  the  stallion  a  second  tune,  however,  it  received  serious  injury,  lost  condition, 
fell  into  a  state  of  marasmus,  and  died. 

6.  Saint-Cyr  {Op.  CU.,  p.  665)  states  that  the  internal  clinic  of  the  Lyons  Vete- 
rinary School  received  a  Mare,  five  years  old,  and  a  primipara,  which  had  brought 
forth  its  foal  per  anum,  under  the  following  circumstances.  Six  days  previoudy  it 
exhibited  the  first  si^  of  parturition.  Soon  the  two  fore-feet  of  the  foetus  appea^^ 
at  the  vulva,  and  quickly  uter  the  nose  appeared,  but  at  the  anus.  While  the  pro- 
prietor was  in  search  of  a  veterinary  surgeon,  the  foal  was  bom  without  any  assis- 
tance. It  soon  died,  and  when  the  surgeon  came  he  saw  an  immense  rupture  in  the 
Mare,  comprising  the  periniBum  and  the  whole  of  the  recto-vaginal  septum.  Other- 
wise the  Mare  did  not  appear  to  be  much  disturbed,  but  ate  and  orank  heartily. 
The  veterinary  surgeon  dedared  that  he  could  do  nothing  for  the  animal ;  conse- 
qnently  it  was  sent  to  the  Veterinary  School.  When  it  reached  there,  nothing  par- 
ticular was  observed  except  a  slight  swelling  of  the  left  hind-leg,  which  caused  mariced 
lameness.  On  raising  the  tail  there  was  immediately  observed  a  considerable  tumefac- 
tion of  the  vulva  i^  anus,  then  a  complete  rupture  of  the  perinieum — an  irregular 
laceration  rather  to  the  right  side,  and  which  made  the  anus  and  vulva  one  louff  slit. 
When  the  great  cavity  was  freed  from  the  mass' of  fieces  it  contained,  the  hal^open 
OS  uteri  could  be  seen  at  the  far  end,  while  above  were  the  remains  of  the  recto- 
vaginal sq;ytunL  The  latter  was  destroyed  throughout  its  entire  length,  so  that  the 
rectum  and  vagina  communicated  freely  with  each  other  for  at  least  five  inches,  and 
their  union  formed  a  vast  cloaca,  in  which  the  fieces  gradually  collected.  The  borders 
of  the  rupture  had  commenced  to  granulate.  On  the  floor  of  the  vagina,  not  far  from 
the  bulb,  there  were  two  other  wounds  of  some  length,  which  involved  the  mucous 
membrane  throughout  its  tldokness— one  to  the  right,  the  other  to  the  left — from 
which  escaped  a  ouantity  of  pus. 

Bather  for  the  instruction  of  the  pupils  than  in  the  hope  of  effecting  a  cure,  the 
autoplastic  procedure  adopted  by  Dupont  was  resorted  to.  The  remains  of  the  recto- 
vaginal septum  were  made  raw,  and  united  by  the  interrupted  suture :  six  sutures 
being  maoe  without  much  difficulty ;  so  that,  when  the  operation  was  completed,  the 
margins  of  the  rupture  were  in  exact  apposition  and  the  septum  re-established.  This 
was  the  most  difficult  part  of  the  operation,  as  the  perineal  sutures  were  easily  placed. 
The  rectal  and  vaginal  cavities  were  thus  onoe  agam  separated,  as  in  the  normal  con- 
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dition.  During  the  day  of  the  operation,  the  animal  appeared  to  suffer  and  wu 
restiess  ;  it  waa  unable  to  defecate  spontaneously,  and  the  rectum  had  to  be  emptied 
several  times,  during  which  manoeuvre  the  sutures  were  interfered  with,  the  timei 
strained,  and  next  morning  it  was  discovered  that  seven!  of  the  stitches  had  gtven 
way ;  so  that  the  edges  were  not  exactly  in  contact,  excrement  had  passed  be^raen 
them,  and  it  was  necessary  to  aoain  attempt  the  task  of  restoration.  This,  however, 
was  not  ventured  upon,  and  nowing  was  aone  but  to  keep  the  parts  dean.  Cicatri- 
sation occurred  without  anv  noteworthy  circumstance  except  the  f ormatiou  of  an  in- 
termuscular abscess,  which  developed  towards  the  middle  of  the  rioht  thigh,  dis- 
charged a  large  quantity  of  pus,  and  healed  slowly.  In  a  month  the  animal  had 
recovered,  so  far  as  genenJ  health  was  concerned,  but  the  infirmity  stUl  existed,  and 
rendered  the  creatui-e  almost  valueless. 

Yesico-Yaqinal  Fistula. 

When  the  floor  of  the  vagina  is  Taptniedy  it  may  happen  that  the  neck 
or  walls  of  the  bladder  are  inyolved  in  the  lesion,  just  as  that  yiscos  may, 
as  we  have  seen,  become  prolapsed  or  hernied  through  the  vaginal  rent 
When  rupture  of  the  bladder  occurs  in  this  manner,  the  case  is  indeed 
serious.  The  urine  is  no  longer  confined  to  its  receptacle,  but  escapes 
through  the  laceration  and  becomes  infiltmted  in  the  pelvic  connectiTe 
tissue.  Hence  arises  most  serious  complications :  pelvic  cellulitis  and  urtn^- 
abscess,  which  rapidly  lead  to  a  fatal  termination.  In  less  formidable  cues, 
the  urine  may  escape  by  the  vagina,  but  involuntarily  ;  so  that  the  incon- 
tinence of  urine  not  only  proves  a  troublesome  infirmity,  but  the  constant 
passage  of  this  fluid  over  the  memhrane  lining  the  vagina  gives  lise  to 
intense  inflammation  of  the  canal,  and  leads  to  the  formation  of  a  vesioo- 
vaginal  fistula.  This  fistula  may  also  be  produced  by  usure  or  bndsing. 
When  the  fcstus  is  very  large  it  occasions  over-stretching  of  the  vagina,  and 
if  it  remains  for  any  length  of  time  in  the  passage,  this  distention  weakens 
the  vitality  of  the  soft  tissues ;  so  that  the  compression  to  which  they  are 
submitted  between  the  foetus  and  the  floor  of  the  pelvis  will  produce  morti* 
fication,  which  may  extend  to  the  neck  of  the  bladder.  The  resulting 
sloughing,  should  the  animal  survive,  will  establish  a  direct  communication 
between  the  vagina  and  bladder. 

An  animal  may  live  with  a  fistula  of  this  description,  provided  nrine- 
abscess,  UTsemia,  or  other  serious  complications  do  not  result. 

The  symptoms  need  not  be  specified.  The  chief  is  incontinence  of  urine. 
When  this  fiuid  is  observed  to  be  constantly  dribbling  from  the  volva  after 
parturition,  the  existence  of  the  accident  may  be  suspected,  and  an  exami- 
nation per  vaginam  will  confirm  the  suspicion. 

Treatment  must  be  mainly  palliative. 

Dupont  {Ree.  de  Med,  VStMnaire, '  1858,  p.  1057)  examined  a  fine,  well-bred,  fonr- 
year-old  Cow,  which  was  in  good  condition.  The  animal  emitted  a  very  penetnting 
acid  odour,  which  extended  to  some  distance  around  it.  The  tail  was  entirely  de- 
nuded of  hair ;  a  vast  ulcer  occupied  all  the  posterior  regions,  from  the  inferior  com- 
missure of  the  vulva  down  to  the  claws  of  the  hind  feet.  After  washing  the  psrts 
well  with  chlorinated  water,  the  hand  was  passed  into  the  vagina,  and  a  lai^ge  immd 
was  discovered  in  the  middle  of  the  lower  and  posterior  part  of  that  canal,  but  it  wai 
partly  concealed  by  large,  ragged,  and  irregular  vegetations.  Pus,  thick  and  plutic 
secretions,  and  a  thin  laver  ofsalts,  gave  to  the  touch  the  sensation  of  a  cakareoos 
powder  occupying  the  bottom  of  the  wound,  which  was  bathed  by  a  parmaiient 
"  sweating  "  of  urine.  When  this  part  of  the  vagina  had  been  well  clesnMd,  it  wai 
observed  that  there  was  a  considerable  loss  of  substance,  and  that  about  three  inchei 
of  the  ischial  symphjrsis  was  denuded.  The  irregular  borders  of  what  remained  of 
the  vagina,  stood  nearly  an  inch  above  the  bony  surface  ;  great  movable,  and  spongy 
granulations  partly  covered  the  symphysiB,  and  appeared  to  be  the  seat  of  an  ahnn- 
dant  suppuration.    Beyond  this  the  retracted  bladder  could  be  felt    The  vaginal 
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UQooiui  membnuie  was  of  a  bright-red  colour,  and  the  whole  of  its  inferior  surface 
was  ulcerated.    The  place  where  the  hind-feet  of  tiie  animal  had  stood  during  the 
few  nunutes'  exploration  was  saturated  with  urine. 
No  information  as  to  the  date  or  origin  of  the  lesion  could  be  procured. 

SECTION  UI.— THBOliBUS  OF  THE  VAGINA  AND  VULVA. 

I%rmnbu8  or  hcemaiama  of  the  vagina  and  vulva  is  sometimes  observed 
after  parturition,  and  is  due  to  an  infiltration  of  blood  into  the  connective 
tissue  of  these  parts,  from  the  almost  inevitable  injury  they  sustain  during 
laborious  parturition. 

In  such  cases,  when  the  foefcus  is  very  large,  or  in  a  wrong  position,  con- 
siderable manipulation  and  traction  are  often  necessary  to  adjust  and  remove 
it ;  and  this  leads  to  bruising  of  the  soft  parts  against  the  pelvis,  and  lace- 
ration and  rupture  of  the  bloodvessels  and  connective  tissue.  The  blood- 
vessels are  larger,  and  probably  more  numerous,  during  pregnancy  than  at 
other  times ;  consequently,  there  results  extravasation  of  blood,  and  con- 
siderable tumefaction  of  the  genital  canal,  particularly  in  the  vagina  and 
vulva.  Sometimes  this  tumefaction  appears  during  parturition,  when  it 
may  form  an  obstacle  to  birth. 

The  mucous  membrane  is  raised  into  irregular  masses^  perceptible  to  the 
eye,  and  still  more  marked  to  the  touch.  The  membrane  itself  has  a  blue, 
violet,  or  black  tint ;  the  labia  of  the  vulva  are  considerably  swoUen,  and 
the  engorgement  may  extend  to  the  thighs  and  croup. 

If  there  is  not  much  extravasation,  the  effused  blood  may  be  absorbed  in 
a  few  days ;  but  if  the  thrombus  is  extensive,  the  blood  becomes  decom- 
posed, gives  rise  to  inflammation,  may  run  on  to  gangrene,  and  septic  infec- 
tion may  consequently  ensue. 

As  to  treatment,  scarifications  are  above  all  things  to  be  recommended. 

Samson,  who  has  had  much  experience  of  such  cases,  says  that  the  labia 
of  the  vulva  should  be  well  separated,  and  a  bistoury  plunged  into  the  right 
and  left  walls  of  the  vagina,  as  if  to  open  an  abscess,  and  the  incision  should 
be  large,  in  proportion  to  the  quantity  and  situation  of  the  clots ;  pressure 
must  then  be  made,  so  as  to  remove  the  latter. 

The  operation  appears  to  be  quite  innocuous ;  though  a  case  is  recorded 
by  Cartwright  (Feierinarian^  voL  xix.  p.  386)  in  which  a  great  stream  of 
blood  issued  from  one  of  the  punctures,  in  consequence  of  a  large  vein  being 
wounded. 

When  all  the  extravasated  blood  has  been  removed  from  beneath  the 
mnoous  membrane  or  skin,  cold  water  injections  and  sponging,  and  weak 
solotions  of  carbolic  acid,  permanganate  of  potash,  or  other  detersive  and 
disinfecting  fluids,  should  be  resorted  to.  The  same  treatment  is  to  be 
adopted  when  suppuration  has  set  in,  only  more  attention  must  be  paid  to 
the  disinfective  treatment. 

SECTION  IV.— BELAXATION  OF  THE  PELVIC  SYMPHYSEa 

This  accident,  which  is  far  from  common  in  woman,  is  still  more  rare  in 
s ;  and  there  appears  to  be  only  one  case  recorded — that  by  Oilis. 


Oilia  {Journal  des  VkMnavru  du  Midi,  1858)  alludes  to  the  case  of  a  Cow,  eight 
years  of  age,  which,  nineteeu  days  beyond  its  time  for  calving,  couunenced  to  atnun 
▼ery  much.  All  at  once  it  ceased,  bellowed,  flexed  its  {ore-limfae,  lay  down,  and 
tM>g^  to  strain  again.  In  a  short  time  it  brought  forth  a  calf  in  a  natural  manner. 
JProm  this  time  it  lay  almost  constanil]r,  and  could  only  rise  with  neat  diffionltv. 
Then  it  could  scarcely  move,  and  its  hind-quarters  swayed  from  side  to  side;  the 
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ilium  of  either  ride  riring  or  falling,  as  the  corresponding  limb  tnstamed  weight  or 
WS8  raised  from  the  ground.  The  hand  passed  into  the  reetam,  found  the  Mcm-ifioe 
articulation  painful  on  pressure.  There  was  no  abnormal  sensibility  in  the  iaekio- 
pubic  symphysis  ;  but  wnen  the  animal  walked,  the  index-finger  placed  on  one  pabk 
bone  and  the  mediua  on  the  other,  felt  an  alternate  movement  of  these  booM,  in 
harmony  with  that  of  each  ilium.  The  sacro-pubic  diameter  of  the  pelvis  appeared 
to  be  diminished,  while  the  bi-iliac  was  slightly  increased.  The  internal  ande  of  the 
Uiums  forming  the  summit  of  the  cioup,  projected  more  than  four  inches  abofe  the 
spines  of  the  saemm,  which  appeared  to  be  as  much  buried  between  these  angUa. 

From  these  symptoms,  Gilis  diagnosed  a  partial  disjunction  between  the  pubic  ind 
sacro-iliac  bones.  Deeming  the  case  incurable,  he  recommended  that  the  tninul 
should  be  fattened  and  killed.  Some  months  after  the  examination,  it  was  is  the 
same  condition.  The  accident  was  attributed  at  first  to  pregnancy,  then  to  the 
exertion  the  Cow  made  in  draught  until  parturition,  and  fixially  to  tiie  act  of  par- 
turition itself. 

SECTION  v.— BUPTITRE  OF  THB  BLADDER. 

Euptuie  of  the  bladder  alone,  doling  parturition,  would  appear  to  be  an 
unusiial  accident,  from  the  almost  total  absence  of  mention  of  its  oocoi- 
lenceu  That  it  may  happen,  however,  is  beyond  dispute,  and  the  c&tise  of 
it  is  obvious.  In  the  Mare  the  act  of  parturition  is  hurried  and  eneigetic, 
and  if  it  occurs  while  the  bladder  is  distended  with  urine,  the  pressoie  of 
the  fcBtus  during  expulsion  may  rupture  this  viscus,  and  particulsrlj  if  the 
rectum  above  is  also  full  of  fceces,  the  foetus  laige,  and  perhaps  in  a  viong 
position. 

The  extravasated  urine  gives  rise  to  peritonitis,  and  the  animal  ^ 
present  the  symptoms  of  that  most  painful  inflammation.  Death  is  in- 
evitable. 

1.  Fumivall  ( Veterinarian,  vol.  xxziii.  p.  377)  was  hntriedly  called  to  attend  i  ax- 
year^ld  cart  Mare,  which  had  brought  forth  in  previous  years  two  foals,  and  hid  then 
foaled  fourteen  days  before  its  anticipated  time.  Early  in  the  morning  the  vig- 
ffoner  entered  the  stable  where  the  Mare  stood  along  with  five  other  hones,  anl 
found  the  animal  with  a  foal  hanging  from  it,  the  hips  being  fast  in  the  vagiDS.  He 
removed  the  Mare  at  once  to  an  em]^  stable,  and  went  to  inform  tibe  owner.  PaiiBg 
his  absence,  according  to  the  statement  of  a  boy  who  remained,  it  heaved  viokotiT 
and  ejected  the  foal,  which  alighting  on  its  head,  dislocated  the  aeoond  and  thiid 
cervical  vertebne,  and  did  not  move  afterwards.  The  Mare  then  commenced  tbiov- 
ing  itself  about  and  breathing  quickly,  striking  at  the  abdomen  with  the  hind-limbs, 
and,  when  up,  reeling  like  an  intoxicated  ammal.  It  appeared  to  be  in  the  moit 
terrible  agony,  and  in  a  short  time  fell  down  aa  if  aho^  and  died.  This  ooeured 
before  the  arrival  of  Fumivall,  who  made  an  examination  of  the  body.  Every  erp& 
was  found  to  be  perfectly  healthy  both  in  the  thorax  and  abdomen,  with  the  excep- 
tion of  the  bladder,  which  was  ruptured  to  the  extent  of  three  inches,  and  the  oiiM 
it  contained  had  necessarily  escaped  into  the  peritoneal  sac. 

2.  Overed  (T&icf.,  vol.  zxxvii.  p.  506)  oommunioates  a  case  of  peculiar  intemk,  i> 
which  a  Mare,  twelve  years  old,  had  given  birth  to  a  living  foaJ  about  four  veeb 
previous  to  his  advice  being  sought.  Assistance  had  been  rendered  by  some  ftnn* 
labourers,  after  which  the  Mare  was  observed  to  micturate  more  frequentl^r  vo^}^ 
smaller  quantities,  the  effort  being  accompanied  with  pain.  Put  to  the  staUioa  tune 
days  after  parturition,  the  symptoms  became  more  agsravated,  the  desire  to  mictanie 
bemg  almost  continuous  ;  but  nothing  in  the  way  w  advice  was  sought  for  until  s 
later  period,  when  being  put  into  a  pasture,  the  animal  suddenly  ceased  feediag, 
trembled  violently,  lay  down,  rolled  several  tunes,  ^ot  np,  and  after  much  stnuuoff 
voided  only  a  few  drops  of  urine,  great  pain  being  evinoed,  and  the  body  was  cohered 
with  perspiration.  Ffleoes  were  freely  passed.  Great  prostration  was  maaifefted 
next  day;  there  was  straining  at  intervals,  the  anus  and  vulva  were  intensely  ewoQe^ 
the  latter  being  much  inflamML  The  bladder  was  discovered  to  be  quite  ^''^^S^S^ 
firmly  oontracted  within  the  pelvis,  and  the  finger  passed  into  the  urethra  eaitfed  a 
spasmodic  ejection  of  only  a  few  drops  of  urine.  Tlie  Mare  died  during  the  evening 
ot  the  examination.  On  opening  the  abdomen  a  large  qnantity  of  fluid—fran  tea  to 
twelve  gallons    oacaped ;  thia  proved  to  be  urine^  with  possibly  a  amall  quantity  « 
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seram,  as  the  peritonenm  exhibited  slight  traces  of  inflammation.  The  omentum 
was  rery  dark  in  colour,  and  covered  with  a  thin  sabulous  deposit,  some  of  which 
was  also  found  adhering  to  the  csecum,  colon,  and  bladder.  The  latter  was  inflamed, 
unusually  thin  at  the  fundus,  in  the  centre  of  which  was  a  rupture  throi^h  which  a 
finger  could  be  passed  in  the  contracted  state  of  the  organ — the  rent  wouM  be  much 
larger  when  the  viscus  was  distended.  The  injury  was  supposed  to  have  been  inflicted 
during  parturition,  when  probably  the  bladder  was  injured  at  Uie  fundus,  and  this 
led  to  sloughing  at  the  part  where  the  rupture  occurred. 

SECTION  VI.— EUPTUEE  OF  THE  INTKSTINES. 

There  aie  some  instances  recorded  in  which  rupture  of  the  intestines  has 
occurred  during  parturition,  without  the  uterus  or  other  organs  being  in- 
volved. The  accident  may  have  been  due  to  over-repletion  of  the  stomach 
and  intestines  with  ingesta,  and  the  energetic  action  of  the  abdominal 
muscles  during  the  labour  pains ;  or  &om  the  animal  throwing  itself  down 
violently,  under  the  same  circumstances. 

Schaack  mentions  a  case  in  which  rupture  was  due  to  a  loop  of  intestine 
being  compressed  between  the  foetus  and  the  brim  of  the  pelvis,  when  the 
former  was  passing  through  the  genital  canal. 

Such  an  accident  is  beyond  remedy. 

SECTION  VIL— BUPTTTEE  OP  THE  DIAPHEAGM. 

Kupture  of  the  diaphragm  is  a  rare  occurrence  during  parturition,  and  I 
can  only  find  three  cases  recorded.  They  were  probably  due  to  the  same 
causes  as  those  which  produce  rupture  of  the  intestines.     Death  resulted. 

1.  Molin  {Recueil  de  M6d,  V6t^rinaire,  1837)  was  consulted  concerning  an  old  Mare 
which  was  in  foal,  but  nothing  was  known  as  to  when  fecundation  had  taken  place. 
The  extraordinary  size  of  the  sibdomen  and  the  movements  of  the  foetus,  left  no  doubt 
as  to  pregnancy,  and  as  the  period  for  birth  had  been  exceeded,  there  were  suspicions 
that  it  was  a  case  of  extra-uterine  pregnancy.  However,  a  few  days  subsequently 
labour  pains  set  in,  and  after  the  animal  had  been  very  uneasy  for  some  time  they 
ceased.  Two  days  afterwards,  the  Mare  was  again  uneasy  from  time  to  time,  and 
refused  all  food.  These  attacks  once  more  subsided,  but  in  four  days  a  message  was 
sent  that  the  animal  was  voiding  its  bowels  through  the  vagina.  When  Molin 
arrived,  the  Mare  was  dead,  and  a  great  part  of  its  intestines  were  spread  over  the 
litter.  An  examination  was  made,  when  the  uterus  was  found  to  be  of  an  enormous 
nize,  the  body  and  comua  forming  one  vast  sac ;  it  had  entered  the  thorax  throuch 
an  enormous  rupture  in  the  diaphracm.  '*  This  probably  had  been  produced  by  the 
violent  straining,  and  was  the  immediate  cause  of  death''  There  was  a  rent  in  the 
vagina  near  the  symphysis  pubis.  The  cervix  uteri  was  extremely  dense,  and  the 
walls  of  the  vagina  were  also  rigid.  The  os  had  not  dilated.  The  feetus  weighed 
140  pounds. 

2.  Hayes  ( Veterinarian,  vol.  xiii.  p.  268)  performed  the  Cflesarean  section  on  a  Cow, 
and  for  twelve  days  it  appeared  to  oe  going  on  favourably,  when  it  died  in  a  few 
hours.  A  rupture  of  the  diaphra^  at  its  central  part,  extending  for  three  inches,  and 
-with  much  inflammation  around  it,  was  found.  The  wound  in  the  abdomen  and  uterus 
was  healthy,  but  the  vaeina  was  very  dark-coloured  and  jelly-like.  Death  in  this 
instance  may  have  been  due  to  septikmmia ;  though  Hayes  was  of  opinion  that  it  was 
owing  to  the  rupture  in  the  diaphragm 

SECTION  VIII.— EUPTUEE  OF  THE  ABDOMINAL  MUSCLES. 

We  hare  at  page  272,  when  treating  of  "  Hernia  of  the  Uterus  *^  during 
pregnancy,  explained  under  what  conditions,  and  the  manner  in  which, 
rapture  of  the  abdominal  muscles  occurs.  The  accident  can  scarcely  be 
designated  as  one  consecutive  to  parturition ;  but  its  treatment  may  never- 
theless engage  the  attention  of  the  veterinary  surgeon,  after  the  uterus  has 
been  emptied  of  its  contents.  In  the  same  section  allusion  has  been  made 
to  the  appropriate  measures. 
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SECTION  IX— SUPTUBE  OF  THE  SACSO-SGIAIIC  UGAMSST. 

We  can  only  find  one  case  of  this  accident  on  lecoid ;  so  that  it  must  be 
extiemely  laie.  It  is  given  by  Naylor  (Feterinarian,  voL  xTTiii.  p.  321), 
and  the  subject  was  a  thzee-yearold  cart  Maie»  which  had  a  mal-piesenta- 
tion.  The  animal  was  down,  and  the  foie-feet  of  the  foetus  protraded 
beyond  the  vulva,  but  the  head  was  not  visible,  it  being  bent  back  to  the 
side  of  the  chest ;  the  young  creature  was  dead.  Embiyotomy  was  reaoited 
to,  and  one  limb  was  about  to  be  removed,  when  the  uterna  suddenly  con- 
tracted with  great  violence,  and  half  expdled  the  foal ;  traction  then  re- 
moved it.  **  All  attempts  to  get  the  filly  up  were  ineffectual,  and  an  ezft- 
mination  showed  that  a  rupture  of  the  sacro-sciatic  ligament  on  the  right 
side,  with  other  lesions,  had  taken  pla6e."  Stimulants  and  laxatives  wen 
administered,  and  a  mustard  plaster  applied  to  the  loins.  "  In  two  days 
she  was  on  her  legs,  and  tottering  about  the  yard.  Suffice  it  to  say  thiit 
she  ultimately  recovered,  and  though  for  two  years  the  offquaiter  was  leas 
in  size  than  the  other,  she  ultimately  got  quite  well,  and  had  two  or  three 
foals." 
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BOOK    V. 
PATHOLOGY  OF  PARTURITION. 

Under  the  head  of  Pathology  of  Partoiitioii,  we  intend  to  include  those 
diseases  which  accompany  or  follow  this  act,  and  are  more  or  less  related  to 
it.  Some  of  these  maladies  are  of  great  pathological  interest  and  practical 
importance,  and  deserve  the  closest  study.  The  parturient  or,  if  we  might 
use  the  term,  puerperal  period,  is  a  veiy  remarkable  and  critical  one  in  the 
life  of  the  female  animal,  and  it  becomes  all  the  more  so  as  the  creature  is 
submitted  to  the  influences  of  domestication,  and  is  rendered  more  and  more 
artificial  by  skilful  management  and  breeding. 

During  pregnancy,  a  large  amount  of  nutritive  material  has  been  Abstracted 
from  the  parent  to  nourish  and  develop  the  foatus,  and  when  birth  takes 
place  this  is  retained  until  the  lacteal  secretion  has  been  fully  established. 
Consequent  upon  this  reflux,  there  is  established  a  kind  of  plethora,  which, 
together  with  the  nervous  excitement  and  succeeding  prostration  induced  by 
the  straining  and  pain  of  labour,  renders  the  animal  more  susceptible  to  the 
influence  of  morbific  causes  of  various  kinds.  Hence  we  have  maladies 
which  are  peculiar  to  the  parturient  state,  or  if  common  at  other  times,  are  at 
least  much  aggravated  when  they  appear  at  this  period.  Though  the  partu- 
rient diseases  of  animals  are  not  so  numerous  as  those  of  the  human  female, 
yet  they  are  neither  unimportant  nor  few ;  and  it  is  possible  that,  tdth  the 
advance  of  veterinary  science,  their  number  will  be  increased — so  far  as  exact 
definition  and  differentiation  are  concerned. 

In  this  respect^  the  prominent  part  infection  by  septic  material  plays  in 
the  development  of  parturient  diseases  is  to  be  remarked.  It  is  but  recently 
that  this  agency  has  been  recognised  as  one  well  worthy  of  consideration  in 
veterinary  pathology;  and  the  closer  its  effects  are  studied,  so  the  more 
inclined  are  we  to  attribute  diseases — and  particulaily  those  of  the  parturient 
state — ^to  one  common  source,  septic  infection. 

Of  course,  there  are  other  maladies  or  disturbances,  chiefly  of  a  local 
character,  the  etiology  of  which  cannot  at  present  be  trihced  to  septosis,  and 
which  merit  notice  in  this  part  of  our  work. 

The  diseases  which  we  have  to  consider  are :  1.  VaginUis;  2.  Leucorrhota; 
3.  MeMHSf  MetrthperUoniiiSy  tjxd  Parturient  Fever;  4.  Parturieni  Apoples^ ; 
5.  Fasi-jpartum  Paraplegia;  6.  PartwrierU  Eclampsia;  7.  Epilepsia  Uierina 
OT  Mania  Puerperalis  ;  8.  Parturient  Lamniiis;  9.  MammUis;  10.  Agalactia; 
11.  Injuries  to  the  Teats. 

■  01 


CHAPTER  L 

Vaginitis. 

Inflahmation  of  the  vagina  does  not  often  exist  independently,  but  is 
generally  an  accompaniment  of  inflammation  of  the  uterus,  or  *'  Metritis," 
which,  being  the  more  serious  evil,  masks  this  malady.  Nevertheless,  vagi- 
nitis may  occur  independently  of  metritis,  and  is  then  generally  due  to 
protracted  and  laborious  delivery,  which  necessitates  manipulatory  eflbrts, 
the  use  of  instruments,  etc,  the  passage  of  a  very  voluminous  foetus,  the 
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pressaie  of  a  pessary,  or  aoj  other  cause  which  may  lead  to  irriiaUon, 
bruising,  or  wounding  of  the  mucous  membrane.  In  very  exceptional  in- 
stances,  the  inflammatiou  may  be  indirectly  due  to  the  action  of  cold  on  the 
skin,  or,  as  Saint-Cyr  observes,  the  ingestion  of  very  cold  water — though 
this  is  more  likely  to  induce  metritis  or  metro-vaginitis. 

The  inflammation  may  lead  to,  or  be  complicated  with,  ulceration,  gangrene, 
or  mortification  to  a  greater  or  less  extent 

The  labia  of  the  vulva  and  the  lining  membrane  are  more  or  less  swollen, 
the  latter  being  of  a  deep  or  bright  red,  brown  or  livid  hue ;  there  may  be 
also  patches  of  congestion  and  ecchymoses,  with  wonnds  or  abraaions,  and 
in  rare  cases  we  may  find  phlyctaense  on  the  snifiice  of  the  membrane.  The 
temperature  of  the  canal  is  also  greatly  increased,  while  its  walls  are  dry 
and  often  adhesive.  Micturition  is  generally  painful  and  difficulty  constipa- 
tion is  often  present,  and  there  is  sometimes  much  itching  in  the  region  of 
the  vulva,  which  is  indicated  by  the  continued  attempts  the  animal  makes 
to  rub  the  part.  If  the  inflammation  is  severe  and  extensive,  fever  will  be 
manifested. 

When  the  inflammation  has  existed  for  one  or  two  days,  the  mucus 
secreted  by  the  membrane  is  greatly  increased  in  quantity ;  it  is  at  first  a 
serous  limpid  fluid,  sometimes  streaked  with  blood ;  then  it  gradually  be- 
comes thicker  and  sero-  or  muco-jpurulent^  soiling  the  tail  and  the  thighs 
and  hocks,  and  sometimes  becoming  so  acrid  as  to  cause  removal  of  the  hair 
and  excoriation  of  the  skin. 

Simple  vaginitis,  of  itself  is  not  a  serious  afiection,  and  the  inflammation 
often  subsides  spontaneously  in  the  course  of  a  few  days»  or  rapidly  yields 
to  treatment.  In  some  instances,  however,  it  assumes  a  troublesome^  if  not 
a  grave  character.  When  gangrene  ensues  we  may  have  infective  inflamma- 
tion in  the  surrounding  parts,  and  laige  portions  of  the  membrane,  or  even 
the  skin  of  the  labia^  may  slough,  while  the  discharge  is  saniouB  and  foetid. 
Baumeister  describes  a  diphtheritic  form  of  vaginitis  which  he  observed  in 
a  Cow  that  had  calved  a  few  days  before,  and  which  died  on  the  third  day. 
At  the  autopsy,  the  vagina,  as  well  as  the  uterus,  was  found  full  of  pseudo- 
membranous productions.  Aijother  cow  which  stood  beside  this  one,  and 
which  had  calved  four  weeks  earlier,  contracted  the  disease  a  few  days  after 
the  Cow  that  died,  and  also  perished — ^leading  to  the  supposition  that  this 
form  of  vaginitis  is  contagious. 

The  treatment  of  simple  vaginitis  does  not  merit  much  oonaideiation. 
Cleanliness,  attention  to  diet,  and  injections  of  cold  or  tepid  water,  or  mild 
astringents,  into  the  vagina,  generally  succeed  in  subduing  the  inflammation. 
When,  however,  there  is  any  tendency  to  acute  inflammation  and  gangrene, 
or  there  exists  ulceration,  sloughing,  or  even  abrasions,  disinfecting  treat- 
ment is  advisable — a  solution  of  carbolic  acid  (2  to  10  per  cent.),  perman- 
ganate of  potass,  or  chlorinated  or  tar  water,  being  perhaps  the  b^  local 
applications.  General  constitutional  treatment  may  also  be  necessary,  and 
especially  if  the  fever  runs  high,  and  there  are  indications  of  septic  infection. 


CHAPTER   IL 
Leucorrhoda 


When  inflammation  of  the  vagina,  and  perhaps  also  of  the  lining  membrane 
of  the  uterus,  becomes  chronic,  the  more  acute  symptoms  disappear ;  but  the 
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yaginal  discharge  continues,  and  may  even  increase  in  quantity.  Usually 
the  fluid  is  of  a  white,  glutinous,  and  odourless  character ;  or  it  may  be 
purulent,  muco-purulent,  or  even  chocolate-coloured  and  sour-smelling,  or 
sanious  at  times.  The  secretion  is  mainly  composed  of  mucus.  Histolo- 
gically, we  find  mucus  corpuscles,  an  abundance  of  epithelial  ceUs,  probably 
some  pus  corpuscles,  and  at  times  micrococci  and  infusoria,  particularly  the 
Trichomonas  vagwudis,  which  i9  also  found  in  healthy  mucus  from  the 
vagina.  Sometimes  the  secretion  is  only  manifest  in  an  intermittent  manner 
— as  when  the  animal  is  lying  down  or  in  movement,  or  during  micturition. 
It  is  more  frequently  observed  in  the  Cow — ^particularly  if  lymphatic — than 
the  Mare,  and  especially  if  there  is  bad  hygiene ;  it  is  somewhat  rare  in  the 
smaller  animals.  The  appetite  is  in  many  cases  unimpaired,  and  the  creature 
does  not  appear  to  be  inconvenienced  in  any  way  ;  in  other  instances,  with 
the  increase  in  the  discharge  and  the  duration  of  the  disease,  there  is  loss 
of  condition  and  appetite,  the  yield  of  milk  is  less,  and  it  may  be  viscid ; : 
signs  of  oestrum  are  more  frequently  present,  but  fecundation  does  not  take 
place  so  readily  as  in  health,  if  the  os  and  uterus  are  affected ;  if  it  does 
occur,  the  chances  are  that  the  full  period  of  pregnancy  will  not  be  reached. 

When  the  discharge  comes  chiefly  from  the  cervix  uteri,  it  is  more  trans- 
parent and  watery-looking  than  when  derived  from  the  vagina  or  interior 
of  the  uterus,  and  the  os  is  usually  more  or  less  dilated  when  these  parts 
are  involved,  while  the  uterus  itself  is  not  so  firmly  contracted  as  when  in 
a  sound  condition. 

The  mucous  membrane  of  the  genital  canal  is  pale,  relaxed,  and  insensible ; 
in  other  cases  it  may  be  roughened  by  granulations ;  and  sometimes  it  is 
tumefied  and  red.  Vaginal  catarrh  in  the  Bitch  is  often  associated  with,  or 
dependent  on,  the  presence  cf  papillomata  or  epithelomata. 

Id  rare  instances  the  tissues  lining  the  canal  become  indurated  and  lar- 
daceous,  and  its  calibre  diminished.  Lafosse  has  even  observed  adhesions 
between  the  sides  of  the  vagina  in  an  old  Mare. 

With  regard  to  treatmeTU,  if  the  disease  is  not  of  very  long  duration,  it 
may  yield  to  cleanliness  and  astringent  ii^ections — such  as  solutions  of 
sulphate  of  zinc,  alum,  permanganate  of  potass,  tannic  acid,  etc.  When  it 
has  been  in  existence  for  a  long  time,  however  (it  may  continue  for  months 
and  even  years),  it  is  genendly  very  obstinate,  chiefly  from  the  relaxed 
condition  of  the  membrane.  The  uterus  or  vagina,  or  both  if  affected, 
should  be  thoroughly  washed  out  twice  or  thrice  daily  with  warm  water, 
whieh  should  be  injected  until  it  flows  out  quite  clear.  A  solution  of  car- 
bolic acid  in  warm  water  should  then  be  injected.  A  solution  of  the  sul- 
phate of  iron  has  likewise  been  successfully  employed.  Nitrate  of  silver 
has  also  been  efficaciously  employed  in  solution  (1  to  10) ;  as  has  tannic 
acid  (1  to  70). 

Tonics  should  also  be  &eely  administered. 

If  the  discharge  continues  after  two  or  three  weeks'  treatment,  it  may  bd 
found  useful  to  apply  a  blister  to  the  loins,  croup,  or  thighs. 


CHAPTER  III. 

Metritis,  Metro-Peritonitis,  and  Parturient  Fever. 

Inflammation  of  the  uterus  (MeirUis)  may  be  limited  to  one  or  more  of  the 
internal  layers  of  the  oxgan  {End(HnetrUis),  or  it  may  extend  to  its  outer 
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covering — ^the  peritoneam  {Meiro-penionUis)^  and  piodnce  certain  a jmptonu ; 
while  l£e  introduction  of  septic  matters  into  the  blood,  which  is  very  oftsn 
a  result  of  this  inflammation,  will  give  rise  to  symptoms  of  septiksmia. 
The  latter  complication,  from  the  febrile  indications  which  accompany  it,  is 
appropriately  distinguished  by  the  name  of ''  Parturient  Fever  " — ^a  designa- 
tion applied  wrongly  to  another  and  very  different  malady  of  the  partuiient 
period — Pariurient  apoplexy  or  Edampsia — and  which  we  will  study  hereafter. 

It  is  true  that  we  may  have  metritis  and  metro-peritonitis  without  sep- 
tiksBmia — at  least  to  any  very  marked  degree ;  but  the  symptoms  of  fe?er 
which  accompany  the  former  are  generally  more  or  less  apparent,  and  it  is 
often  difficult  to  discover  when  septic  infection  has  taken  place— the  high 
temperature  and  greatly  accelerated  circulation  being  the  first  notable  symp- 
toms observed,  and  these  often  appear  at  an  early  stage  of  metritisL  And 
we  may  have  septic  infection  without  metritis,  when  putrid  matter  obtains 
admission  to  the  circulating  fluids  through  a  lesion  in  the  uterus  or  vagina. 
'  Inflammation  of  the  uterus  and  SepHkmmia  puerperaHs^  occur  in  all  the 
domesticated  animals.  The  latter  would  appear  to  be  very  frequent  in  the 
Bitch ;  but  the  Mare,  Cow,  Sheep,  Goat,  and  Sow  are  liable  to  septic  infee- 
tion,  either  as  a  result  of  metritis,  or  the  introduction  of  putrefying  matter 
into  the  blood  through  an  abrasion  or  wound. 

The  inflammation,  as  well  as  the  infection,  varies  in  intensity  firom  aeofte, 
sub-acute,  to  chronic 

Symptoms. 

Inflammation  of  the  uterus  and  parturient  septiksmia  may  ensue  veiy 
soon  after  birth — ^rarely  before  the  second  day  with  the  Cow,  and  seldom 
beyond  the  eighth  day.  With  the  Mare  and  ^itch,  according  to  Franck, 
the  development  of  these  conditions  may  be  more  retarded.  Immediately 
aft»r  parturition  the  animal  may  appear  to  have  quite  recovered  from,  the 
effects  of  that  act,  yields  milk,  takes  care  of  its  progeny,  and  there  is  nothing 
to  indicate  the  existence  of  disturbance.  The  temperature  in  the  reetom  is 
normal,  except  in  those  cases — fen  from  rare — ^in  which  birth  has  been 
difficult  and  the  genital  canal  has  been  roughly  treated  and  injured ;  then  the 
rectal  temperature  may  be  higher.  The  increase  of  temperature  is  the  first 
indication  of  disease,  and  within  twenty-four  hours  the  rise  may  be  as  much 
as  two  degrees.  At  the  commencement  of  this  rise,  there  are  well-marked 
rigors;  the  animal  becomes  dull  and  loses  its  appetite;  if  a  Cow,  nimination 
ceases ;  there  is  horripilation,  and  the  pulse,  small  and  hard,  may  incnsae 
in  the  Mare  and  Cow  to  100  per  minute ;  the  secretion  of  milk  gradual^ 
decreases,  and  soon  ceases  altogether,  while  the  udder  dimmiifKjw  in  sue 
and  is  flaccid ;  the  respiration  is  hurried  and  shallow ;  the  month  hot  and 
pasty,  and  the  visible  mucous  membranes  injected;  while  the  horns  and 
ears  are  very  warm. 

The  animal  grinds  its  teeth,  and  betrays  the  existence  of  cdicky  pains  by 
lying  down  and  getting  up,  stamping,  striking  at  the  belly,  and  tumix^  Ukb 
head  towards  the  flanks,  whisking  tiie  tail,  and  making  more  or  less  ener- 
getic expulsive  efforts.  Signs  of  pain  or  lameness  in  the  hind-limbs  become 
apparent  When  the  uterus  is  more  inflamed,  the  animal  does  not  lie  down, 
because  of  the  increase  of  pain  produced  by  pressure  on  the  abdomen.  The 
smaller  animals,  however,  maintain  the  recumbent  position. 

A  very  marked  symptom  is  the  tumefaction  of  the  vulva — ^the  labia  of 
which  are  separated — and  the  discharge  therefrom  of  a  fluid,  at  first  seroua^ 
and  either  transparent  or  having  a  yellow,  chocolate,  or  reddish  tinge  ;  then 
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it  becomes  gradually  thicker  and  more  abandant,  and  becomes  modified 
according  to  the  termination  of  the  disease.  Manual  exploration  of  the 
vagina  discovers  it  to  be  very  hot  and  sensitive,  particularly  towards  the 
cervix  uteri ;  and  when  its  lining  membrane  is  exposed,  it  is  observed  to  be 
swollen  and  reddened,  and  sometimes  there  are  found  diphtheritic  ulcers 
and  croupous  deposits  on  the  inflamed  surface.  In  some  cases,  when  the 
uterus  is  very  much  swollen,  and  particularly  in  lean,  flatndded  animals,  the 
inflamed  organ  can  be  felt  on  the  right  side,  and  pressure  on  the  abdomen 
often,  but  not  invariably,  causes  pain.  Eectal  exploration  generally  dis- 
covers the  uterus  larger  than  natural,  and  more  or  less  distended  by  gas. 

Defeecation  is  painful,  and  the  fsBces  are  hard. 

The  Mare  attacked  by  metritis  or  metro-peritonitis,  generally  maintains 
the  standing  posture,  with  the  back  arched  and  rigid,  and  marked  indisposi- 
tion to  move :  only  lying  down  on  the  approach  of  death,  or  towards  con- 
valescence; whereas  the  Cow  persists  in  lying,  and  this  has  been  supposed  to 
be  due  to  paralysLs  of  the  hind-quarters,  but  it  is  more  probably  owing  to 
debility  or  prostration  induced  by  the  pain. 

In  ruminants  there  is  generally  distention  of  the  rumen  with  gas ;  there 
are  also  acid  eructations,  and  even  regurgitations.  When  the  temperature 
rises  very  high — ^and  it  may  reach  42°  Cent. — death  is  certain. 

When  metro-peritonitis  is  present,  there  always  occurs — ^and  sometimes 
veiy  rapidly — an  effusion  of  serum  into  the  abdominal  ca^ty.  When  this  is 
in  large  quantity,  the  abdomen  becomes  enlarged  and  rounded,  as  if  the 
animal  had  been  feeding  freely.  There  is  then  dulness  on  percussion  in  the 
lower  region  of  the  abdomen,  contrasting  markedly  with  the  tympanitic 
resonance  of  the  upper  regions ;  while  sudden  pressure  by  means  of  the  open 
hand  on  one  part  while  the  other  hand  is  placed  at  another  point,  will  cause 
a  perceptible  movement  of  the  fluid. 

Termifiations. 

The  course  of  metritis,  metro-peritonitis,  and  parturient  septiksmia,  is  gene- 
rally very  rapid,  and  may  not  occupy  more  than  a  few  days — usually  three 
or  four,  rarely  five  or  six  daya  In  some  cases  a  chronic  form  may  be  met 
with — and  particularly  in  simple  metritis,  due  to  retention  of  the  foetal  mem- 
branes, and  sometimes  to  abortion.  But  these  exceptions  are  few,  and  the 
disease  or  diseases  just  named  may  be  designated  as  serious,  when  we  learn 
that  death  carries  off  more  than  one-half  of  the  number  of  animals  attacked. 

Though  so  serious,  however,  in  those  animals  which  are  about  to  recover 
convalescence  ensues  very  rapidly,  especially  with  the  Cow.  As  Saint-Cyr 
observes,  a  few  hours  often  suffice  to  bring  about  such  a  change  for  the  better, 
that  one  could  scarcely  believe  it  unless  they  saw  it,  and  it  might  excite  a 
doubt  as  to  whether  metritis  had  really  been  present.  In  the  evening  the 
animal  is  left  in  an  almost  hopeless  condition,  and  next  morning  one  is 
astonished  to  find  it  up,  the  eye  limpid,  the  physiognomy  bright  and  cheer- 
ful, and  caresses  bestowed  on  the  offspring  which,  previously,  was  unheeded 
or  repelled.  The  animal  is  certainly  not  cured,  but  it  is  out  of  danger,  and 
with  a  few  days'  care  it  may  be  on  the  way  to  convalescence.  The  decrease 
in  rectal  temperature  is  always  a  favourable  sign. 

But,  as  has  been  said,  death  is  the  most  frequent  termination ;  and  this 
may  occur  in  two,  four,  or  six  days  from  the  commencement  of  the  malady — 
rarely  a  little  later.  Then  all  the  symptoms  become  aggravated.  The  tume- 
faction of  the  genital  organs  increases,  and  extends  to  the  mammae  and  hind- 
limbs;  the  vulva  is  covered  with  ecchymosed  patches  and  becomes  cold ;  the 
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vaginal  dischaige  is  ichorous  and  brown  in  colour,  and  emits  a  most  fetid 
odour ;  the  temperature  suddenly  falls ;  the  surface  of  the  body  is  covered  by 
a  cold  glutinous  perspiration — especially  in  the  Mare — and  the  animal  expiree 
either  in  a  state  of  profound  coma,  or  in  convulsionB. 

In  such  cases  death  may  be  due  to  the  violence  of  the  inflammation  and 
its  extension  to  the  peritoneum,  gangrene  of  the  uterus,  or  to  septic  infection 
by  absorption  of  the  putrid  matters  in  the  uterus,  and  general  poisoning 
therefrom. 

Franck  mentions  that  in  three  instances  the  disease  manifested  itself  on  the  dsy 
after  easy  parturition,  and  it  had  become  so  severe  that,  on  the  second  dAV,  it  wu 
necessary  to  slaughter  the  animals.  On  the  inner  surface  of  the  vulvar  labia — which  wit 
of  a  dark-red  hue — ^were  one  to  three  parturient  uloen,  and  in  a  few  hours  there  had 
occurred  an  enormous  tumefaction  of  the  labia^  which  extended  to  the  pelvic  oomee- 
tive  tissue  and  as  low  as  the  hocks,  while  the  dependent  parts  of  the  lK>dy  were  also 
involved.  Deep  scarifications — which  caused  no  pain — ^were  useless,  and  were  not 
followed  by  bleeding.  On  examination  of  the  bodies  after  death,  thrombi  were  dis- 
covered in  the  uterine  and  ovarian  veins.  In  these  cases  the  iiifecti<Hi  seemed  t» 
have  been  derived  from  an  adjoining  Cow,  which  retained  the  placenta. 

Meyer  refers  to  a  case  of  this  kind,  in  which  death  ensued  during  the  evening  of 
the  day  on  which  the  disease  manifested  itself.  He  found  a  large  blood-dot  in  the 
uterus,  and  eechymoses  on  the  intestines. 

More  frequently^than  rapid  recovery,  the  malady  passes  into  a  chronic  state. 
Then  the  more  acute  symptoms  gradually  diminish,  the  appetite  returns,  and 
the  animal  does  not  exhibit  much  sdfering.  But  convalescence  is  not 
esteblished — the  mammas  remain  flaccid,  and  the  secretion  of  milk  is  either 
very  scanty  or  altogether  suppressed ;  the  swelling  disappears  from  the  vulva, 
but  the  discharge  therefrom  persists  or  is  increased  in  quantity.  This  dis- 
charge is  either  of  a  white  glairy  character — ^leucorrhooa;  greyish  and  gmmous, 
resembling  clotted  milk ;  or  red,  brown,  or  sanguinolent.  It  is  always  more 
or  less  odorous,  and  sometimes  extremely  fetid ;  more  particularly  is  this  the 
case  when,  as  often  happens  with  the  Cow,  the  discharge  is  mixed  with  or 
derived  from  the  retention  in  the  uterus  of  the  footal  envelopes,  or  even  the 
foetus  itself.  In  some  instances,  the  croupous  exudates  which  have  been 
formed  on  the  mucous  membrane  become  broken  up,  and  are  cast  off  with 
the  discharges.  Franck  states  that,  in  one  case,  a  large  croupous  or  false 
membrane,  which  had  covered  the  greater  part  of  the  interior  of  the  uterus, 
was  shed  in  this  way. 

In  other  instances  the  cervix  uteri  contracts,  though  the  mucous  mem- 
brane is  still  inflamed ;  consequently,  the  muco-purulent  secretions  are 
retained  for  some  time,  and  the  discluu^ge  from  the  vulva  ceases.  But  when 
the  organ  becomes  distended,  it  contracte,  or  it  is  pressed  upon  when  the 
animal  lies  down,  or  during  micturition  or  defsecation  ;  then  the  os  is  forced 
partially  open,  and  the  accumulated  fluid  escapes  in  great  abundance.  Saint- 
Cyr  mentions  that  Gohier,  Chouard,  and  other  veterinary  writers,  give 
instances  of  this  singular  form  of  chronic  metritis ;  they  have  seen  Marea 
which  every  forty  days,  every  month,  or  at  shorter  intervals,  expelled  four- 
teen, sixteen,  and  even  as  much  as  twenty  pints  of  pus,  after  exhibiting 
symptoms  of  colic,  followed  by  more  or  less  marked  expulsive  efforts. 

In  the  chronic  form  of  metritis,  the  animal  does  not  appear  to  suffer  at  the 
commencement,  but  it  soon  loses  condition ;  the  appetite  is  irregular,  and  the 
skin  unhealthy-looking  and  clings  to  the  bones ;  the  secretion  of  milk 
decreases,  and  finally  disappears ;  and  though  debility  is  present,  OBstrum 
may  occur  far  more  frequently  than  in  health,  yet  fecundation  is  not  possi- 
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ble.  Marasmus  sets  in,  with  febrile  attacks  at  intervals — ^pysemic  fever; 
and  though  recovery  is  still  probable,  by  skilful  treatment  and  long-continued 
nondng,  yet  death  is  only  too  often  the  sequel. 

Even  when  recovery  appears  to  be  progressing  favourably,  relapses  may 
occur,  sometimes  through  the  breaking  up  and  diSusion  of  venous  thrombi, 
wiiich  give  rise  to  a  pysemic  process,  as  in  the  case  recorded  by  Contamine. 
On  the  morning  after  an  easy  parturition,  the  after-birth  having  also  been 
expelled,  the  Cow  began  to  tremble  veiy  much ;  the  udder  was  small  and 
flaccid,  the  back  arched,  the  appetite  was  lost;  there  was  anxiety,  with 
colicky  pains,  constipation,  and  pressure  in  the  right  flank  caused  pain ;  the 
labia  of  the  vulva  were  apart,  swollen,  and  of  a  dark-red  colour.  In  three 
days  the  animal  was  much  belter;  but  after  three  weeks  there  was  a 
relapse.  PetechisB  formed  on  the  conjunctivsB,  the  hind-limbs  became 
swollen,  and  bleeding  ensued  from  the  skin  and  nostrils,  and  there  was 
cough    The  Cow  finally  recovered. 

Occasionally  during  the  sub-acute  or  chronic  stages  of  metritis,  metastatic 
formations  occur  in  the  lungs,  liver,  joints,  and  other  parts ;  not  un&equently 
there  are  caseous  or  pseudo-tuberculous  deposits  in  the  uterus,  which  may 
attain  such  a  thickness  in  its  walls  as  to  simulate  pregnancy. 

Pathological  Anatomy. 

In  those  cases  in  which  death  has  taken  place  and  an  examination  of  the 
body  been  made,  the  local  and  essential  lesions  are  found  in  the  genital 
organs  and  peritoneum,  and  when  puerperal  septiksemia  has  been  present^ 
there  are  observed  indications  of  general  infection  of  the  body.  Decomposi- 
tion sets  in  early,  the  tissues  are  dark-green  and  foetid,  and  meteorism  is 
laigely  developed. 

In  simple  endo-metritis  we  will  not,  of  course,  find  such  marked  and 
general  lesions,  nor  will  the  peritoneum  be  involved.     In  the  more  acute 
cases,  and  particularly  those  in  which  there  has  been  septic  infection,  puer- 
peral ulcers  of  a  dirty  greenish  hue  are  generally  met  with  in  the  vagina, 
often  in  the  vicinity  of  the  meatus  urinarius  and  about  the  labia  of  the  vulva. 
The  mucous  membrane  is  of  a  dull  dark-red  hue,  and  swollen  in  patches  by 
diphtheritic  infiltration,  or  covered  in  parts  by  croupous  exudates.    The 
bladder  may  also  be  implicated,  though  not  to  such  a  serious  extent,  and  ea- 
pecially  if  ihe  catheter  has  been  employed.     In  the  cavity  of  the  uterus  is 
constantly  found  a  quantity  of  chocolate-coloured  or  greyish  fluid,  composed 
of  efifused  blood,  remains  of  foetal  envelopes,  the  secretions  of  the  mucous 
membranes — all  in  a  more  or  less  advanced  state  of  decomposition,  and 
esutting  the  most  repulsive  odour.     This  fluid  contains  quantities  of  epithe- 
lial and  round  cells,  feit  globules,  and  decomposition  bacteria.    The  quantity 
of  fluid  variee  considerably,  according  to  circumstances — amounting  sometimes 
to  many  gallons. 

The  uterus  itself  is  never  contracted  as  in  the  normal  condition,  and  it  is 
often  two  or  three  times  larger  than  it  ought  to  be. 

The  walls  of  the  organ  are  thickened,  friable,  softened,  intensely  red,  and 
infiltrated  with  sanguinolent  serosity,  inflammatory  products,  and  pus 
globules.  The  mucous  membrane  is  thickened,  of  a  dirty-brown  or  dark-green 
tint,  livid,  softened,  ecchymosed  in  places,  and  covered  here  and  there  with 
diphtheritic  or  fibrinous  exudates  and  blood-clots,  the  latter  being  chiefly 
found — ^in  the  Cow — at  the  base  of  the  cotyledons,  which  are,  with  the 
exudates  and  clots,  in  process  of  putrefaction,  and  are  grey,  pulpy,  and  almost 
detached.     Sometimes  portions  of  decomposed  foetal  membranes  yet  remain 
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attached  to  the  cotyledons ;  and  there  are  here  and  there  gangseiioiiBeBchin, 
in  the  form  of  green  or  greyish  spongy  masses  of  a  diphtheritic  mtan,  ud 
which  are  in  process  of  softening  and  dissolution.  In  all  these  altentkos— 
which  are  usually  very  notable  in  the  coniu  that  contained  the  foetuB— ve 
have  the  characteristic  features  of  EndomdrUis  septuM, 

It  is  seldom  indeed,  that  the  puerperal  or  septic  inflammation  is  limited 
to  the  mucous  membrane.  ^N'early  always  it  extends  to  the  sulmuiooQB  eoo- 
nective  tissue  (Mdritis  pMegmonasa)  which  is  infiltrated  with  an  oBdemitooB 
transudation ;  or  it  becomes  the  seat  of  acute  inflammatory  oedema,  in  whieh 
the  tissue  swells,  becomes  tumid,  and  its  interstices  filled  with  fluid,  amall 
cells,  and  a  gelatinous,  semi-solid  material  The  muscular  tissue  is  swollen 
and  softened,  and  a  dark  fluid  flows  from  it. 

The  sub-peritoneal  connective  tissue  of  the  uterus  may  suffer  in  a  like 
manner,  and  undergo  necrotic  softening  and  putrefiMstion ;  whik  the  seroos 
membrane  itself  becomes  inflamed  {Mdro-pmUmUis), 

When  this  takes  place,  the  abdominal  cavity  contains  a  quantitj  of  red- 
•dish,  turbid,  sanious  serosity,  in  which  are  flakes  of  lymph.  The  linug 
membrane  of  this  cavity,  and  especially  that  covering  the  utenu^  is  hij^y 
inflamed,  and  its  sur&ce  is  covered  with  pseudo-membranous  layenoffilmii; 
while  adhesion  may  have  taken  place  between  the  different  organs  it  tow 
In  some  cases  the  inflammation  of  the  peritoneum  is  not  so  diffose,  aod  is 
more  or  less  limited  to  the  uterus  and  organs  immediately  adjacent 

In  other  cases,  again,  the  phlegmonous  inflammation  extends  to  the  pelvk 
connective  tissue  {ParametrUis)^  and  we  have  diffuse  acute  oedema,  infiltnlum 
with  pus,  or  even  abscesses. 

Indeed,  in  the  uterine  connective  tissue  we  may  have,  in  different  puts, 
active  cell-proliferation  and  abscesses,  and  if  the  animal  chanosB  to  live 
beyond  a  certain  period,  these  terminate  in  caseous  inspissation,  or  even  pe^ 
foration  into  the  abdominal  cavity. 

A  very  important  pathological  lesion,  and  one  which  is  not  unfteipieDtly 
noted  in  parametritis^  is  thrombosLs  of  the  veins  and  lymphatics.  Iluoo- 
bosis  of  the  uterine  veins  has  been  observed  in  animals;  soUd,  "^te  or 
yellowish  thrombi  adhering  to  the  internal  surface  of  the  vessels,  and  eitond- 
ing  towards  the  larger  venous  trunks— -even  as  far  as  the  posterior  vsnaeaYi 
Sometimes  the  breaking-up  of  these  thrombi  causes  reJapee,  and  embolie 
pysemia  of  the  lungs  or  neighbouring  organs.  When  septic  infection  does 
not  occur,  bruising  of  the  soft  parts  during  difficult  parturition  maj  ^ 
rise  to  thrombosis  of  the  veins,  with  secondary  pyaemisL  This  mayexpbinthe 
tXKJurrence  of  abscesses  appearing  at  the  joints,  and  inflammation  of  the  foet 
supervening  on  parturition.  Thrombosis  of  the  lymphatics  has  rarely  been 
observed  in  animals ;  it  is  noticed  within  the  inflamed  spot.  ^Theooagnlaled 
lymph  either  uniformly  fills  the  vessel,  or  gives  the  appearance  of  a  stiing  of 
beads.  Sometimes,  also,  single  Luger  diktations  of  lymphatic  vessels  an 
seen.  The  thrombosis  may  be  due  to  the  direct  influence  of  the  infeetuig 
matter,  but  more  £requentiy  it  is  caused  by  the  inflammation  of  the  oonBe^ 
tive  tissue  around  the  vesseL  The  products  also  of  the  inflammation  of 
this  tissue  have  a  tendency  to  coagulate,  and  the  contents  of  the  veesek  pa^ 
ticipate  in  the  process."  Sometimes  the  lymphatics  are  filled  viih  W 
(PurulefU  lyffifhangUtB)^  and  the  neighbouring  glands  are  swollen  aod 
softened.  Thiis  thrombosis  of  the  lymphatics  has  been  oonsidersd  a  fri- 
able circumstance,  since  the  occluded  vessels  are  prevented  firom  oonTejiog 
the  infecting  materials :  the  inflammatory  process  being  at  least  delajed  at 
the  nearest  group  of  lymphatic  glands.    The  lympha^tis  is  therofore  cos- 
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sidered  an  accidental  change,  which  usually  remains  limited  to  the  diseased 
part,  and  may  disappear ;  and  it  has  been  remarked  that  it  rarely  extends 
further  towanls  the  thoracic  duct,  unless  there  are  other  yery  considerable 
changes. 

Sometimes  the  thrombi  in  the  vessels  in  the  uterus  soften ;  so  that,  in 
cutting  into  the  walls  of  the  organ,  these  appear  like  small  abscesses,  yaiying 
in  size  from  a  pea  to  that  of  a  nut.     They  can  only  be  distinguished  from 
abscesses  by  their  smooth  walls,  since  the  afferent  and  efferent  Teasels  cannot  • 
always  be  found. 

In  intense  parametritis,  with  extensive  infiltration  of  the  subserous  con- 
nective tissue,  we  may  have  other  oigans  involved,  and  especially  those 
which  are  directly  connected  by  means  of  this  tissue — such  as  the  ovaries. 
The  peritonitis  may  extend  through  the  diaphragm  to  the  pleursB,  or  the  in- 
flammation in  both  membranes  may  be  due  to  ichorrhadmia. 

In  those  cases  in  which  thrombi  in  the  bloodvessels  have  become  detached 
and  broken-up,  the  masses  may  be  carried  in  the  ciroulation,  and  then  give 
rise  to  embolism  and  haemorrhagic  inflEuxsts,  or  to  metastatic  abscesses^  in  sucb 
parenchymatous  organs  as  the  lungs,  liver,  spleen,  kidneys,  etc. 

In  the  most  rapidly  fatal  cases,  in  which  death  is  due  to  septic  parametritis, 
there  is  no  time  for  fiorinous  exudation,  and  we  have  appearances  not  unlike 
those  observed  in  splenic  fever.  The  blood  is  dark-coloured  and  non-eoagu- 
lable,  ecchymoses  are  found  in  various  organs  and  tissues,  and  there  is  a 
marked  tendency  to  rapid  putrefaction.  The  elementary  structures  of  organs 
show  the  commencement  of  an  acute  inflammatory  process — the  fine  granular 
infiltration  or  "  cloudy  swelling,"  fatty  degeneration,  or  even  disintegration 
of  cells. 

We  have  already  stated  that  thero  is  nothing  specific  in  parturient  fever, 
and  so  far  as  its  pathological  anatomy  is  concerned,  the  same  alterations  are 
observed  in  non-parturient  subjects.  Parturition  only  predisposes  the  animal 
to  its  occurrence,  from  the  fact  that  thero  aro  wounds  and  bruises  inflicted  on 
the  soft  tissues  of  the  genital  canal ;  that  there  is  present  a  quantity  of  mat- 
ters— ^fluid  and  solid — either  decomposed  or  decomposing;  and  that  the 
bloodvessels  and  lymphatics  of  the  uterus  at  this  time  are  in  a  &vourable 
condition  for  the  reception  and  action  of  this  septic  material  In  animals 
which  have  succumbed  after  the  operation  of  ovariotomy,  similar  pathological 
altontioxia  are  found. 

With  regard  to  chronic  metritis,  various  changes  have  been  observed.  In 
some  cases  the  uterus  has  contained  a  considerable  quantity  of  fetid  pus,  or 
muco-purulent  matter  of  a  white  or  grey  hue ;  while  the  mucous  membrane 
has  been  grey  or  dark-coloured,  thickened,  and  softened,  and  the  cotyledons 
infiltrated,  softened,  or  even  indurated ;  the  vaginal  mucous  membrane  is  also 
infiltrated  and  indurated  in  some  cases. 

1.  Robinaon  (Saint-Cjrr.  Op,  eiL  p.  686)  reports  the  case  of  a  Cow  which  brought 
forth  a  calf,  natnnlly  aad  without  aaaiatance,  three  weeks  after  purchase,  and  the 
foetal  envelopes  were  expelled  in  the  ordinary  way  at  the  usual  time.  The  calf  was 
stronff  and  hvely,  but  the  Cow  did  not  completely  recover  from  the  effects  of  parturi- 
tion, but  remained  unwell,  lost  its  appetite  and  condition,  and  soon  discharged  from 
the  vulva — ^which  remained  swollen— a  white  fluid  that,  at  a  later  period,  was  streaked 
with  blood.  When  Robinson  saw  it,  the  animal  was  in  the  last  stage  of  emaciation ; 
the  pulse  was  small  and  72  beats  per  minute,  the  surface  of  the  bodv  was  colder  than 
in  health,  and  there  was  Uttle  appetite,  though  thirst  was  insatiable.  By  the  vulva 
a  purulo-aanguinolent  fluid  escaped,  and  though  the  urine  was  ordinarily  transparent, 
yet  sometimes  its  mingling  with  this  discharge  rendered  it  turbid.  Chronio  metritis 
diagnosed,  and,  in  consequence  of  the  condition  of  the  animiJ,  slaughter  was  re- 
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commended.    Thii  advice  was  not  adopted,  however,  and  the  Cow  died  in  a  ink 
afterwards. 

At  the  autopsy  the  whole  mucous  surface  of  the  uterus  was  found  uloenied,  and 
the  wsdls  of  the  organ  considerably  thickened,  as  were  also  those  of  the  bladder  aad 
ureters— the  latter  particularly.  The  kidneys  were  enormous  in  size— nearly  fov 
times  larger  than  in  health ;  in  them  were  several  absceasea,  containing  thick  ydlov 
pus  mixed  with  a  little  blood. 

It  is  possible  that,  as  Saint-Gyr  thinks,  there  had  been  uterine  phlebitis,  and  book 
fragments  of  the  thrombus  becoming  detached  from  the  inflamed  veins  and  carried  bj 
the  blood,  had,  by  a  reflux  movement^  reached  the  divisions  of  the  renal  Teioi 
There  they  would  give  rise  to  capillary  obstruction,  pdarct,  inflammation,  and  all 
those  accidents  which  accompany  embolism.  In  this  vray  the  inflammation  and 
abscesses  in  the  kidney  would  be  produced. 

2.  Gray  ( Veterinary  Journal^  June,  1877)  describes  the  case  of  a  Cow  two  yean  old, 
which,  some  time  after  being  put  to  the  bull,  strained  at  times  and  ejected  aanll 
quantities  of  blood.  In  two  months  the  animal  was  obeerved  to  be  in  cesinun,  lad 
was  again  sent  to  the  bulL  The  symptoms  became  greatly  a^sravated ;  there  vas  a 
continuous  discharge  from  the  vulva  of  a  chocolate-coloursd  fluid,  which  had  lonte- 
what  the  consistency  of  cream,  and  the  animal  strained  frequently.  Loss  of  condi- 
tion ensued.  On  examination  the  pulse  was  found  to  be  more  than  80  beats  per 
minute,  external  temperature  normal,  conjunctive  pale,  and  general  expraaa 
excited  and  anxious.  The  blood-discharges  increased  in  quantity  and  frequeacy,  ind 
in  another  month  the  anaemia  and  debility  were  so  great  that  the  Cow  oonld  not 
stand ;  death  took  place  soon  after.  All  the  organs,  with  the  exception  of  theiitenu» 
were  found  healthy.  This  contained  about  two  quarts  of  a  sero-sangiiineoni  flnid, 
and  externally  the  organ  presented  the  appearance  and  volume  natural  to  the  third 
month  of  gestation,  and  as  if  the  foetus  had  been  in  the  left  comu.  The  os  nteri  vai 
dilated,  and  protruding  from  it  was  an  elongated  piece  of  blood-clot  abont  an  inch 
in  diameter ;  this  was  merelv  a  portion  of  a  very  huge  dot,  weighing  more  ihu 
twelve  pounds,  and  lying  in  the  cavity  of  the  organ.  This  mass  of  clot  was  in  many 
places  finnly  adherent  to  the  mucous  membrane ;  at  other  pointe  it  was  hieaking 
up.  It  was  surmised  that  abortion  had  occurred,  and  that  this  led  to  uloeratiTe  en- 
dometritis and  hasmorrhage. 

Causes, 

The  predisposing  cause  of  metritis,  metio-peritonitiB,  and  paitoiieni  fever, 
is  the  partarient  or  puerperal  stete.  It  is  true  that  septic  infectioB,  with 
its  train  of  symptoms,  may  occur  at  other  periods  and  from  varioiis  caoses; 
but  metritis  and  ite  complications  are,  as  a  rule,  it  may  be  said,  observed  only 
after  abortion  or  parturition. 

The  occasional  causes  of  metritis,  and  therefore  of  metro-peritonitis  and  fever, 
are  injuries  to  the  genital  canal  or  interior  of  the  uterus,  during  or  after  biitL 
The  manipulations  necessary  for  the  artificial  removal  of  the  fcetas  or  its 
envelopes,  and  by  which  the  mucous  membrane  is  abraded  or  wounded,  are 
a  frequent  cause ;  inversion  of  the  oigan,  and  especially  when  it  has  been 
exposed  for  some  time  to  the  air  and  the  action  of  irritating  substances,  or 
bruised  or  lacerated  in  returning  it,  is  another  cause.  Ketention  of  the 
foDtus  or  foetal  envelopes  has  also  been  given  as  a  cause  of  metritis. 

But  other  cases  have  been  noted  in  which  birth  was  easy  and  natonl,  «ui 
at  the  usual  time ;  and  yet  towards  the  second,  fourth,  or  sixth  day  after  par- 
turition, the  animal  be^m  to  lose  its  appetite,  the  vulva  became  swollen,  fever 
set  in,  and  all  the  symptoms  of  metro-peritonitis  became  rapidly  devdopei 
In  these  cases,  the  occurrence  of  disease  has  been  attributed  to  some  im- 
prudence in  management,  which  brings  about  derangement  in  the  functions  of 
the  skin  or  digestive  organs — as  exposing  the  animal  to  wet  and  cold  out  of 
doors  or  draughto  of  cold  air  in  stables,  or  giving  it  cold  water  to  dnnk  or 
unsuitable  food. 

Sometimes  the  disease  occurs  among  such  a  large  number  of  animals  almost 
simultaneou9ly,  that  it  has  been  looked  upon  as  epizootic,  and  due  to  a 
miasma.     More  particularly  has  this  been  the  case  with  parturient  fever,  boi 
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which  must  now  be'considered  as  dae  solely  to  the  ahsoiption  of  septic  matter, 
i.e.,  decomposing  oiganic  material 

The  production  of  parturient  fever  in  animals,  as  in  the  human  female, 
requires  two  conditions :  1,  a  fresh  wound  hy  which  the  septic  poison  can 
enter.  The  wound  need  not  be  large,  but  it  appears  to  be  almost  essential 
that  it  is  recent ;  for  suppurating  or  granulating  sores  do  not  absorb,  so  long 
as  the  infecting  agent  does  not  destroy  the  suppurating  or  granulating  sur- 
face. K  the  mucous  membrane  is  intact  and  protected  by  its  epithelium, 
absorption  is  also  prevented  ;  2,  an  active  septic  substance,  either  produced 
in  the  animal  which  is  to  be  the  subject  of  parturient  fever — auto-infection, 
or  introduced  from  without — external  infection. 

Birth  rarely  takes  place  in  animals  without  more  or  less  laceration  or 
abrasion  of  the  cervix  uteri,  vagina,  or  labia  of  the  vulva ;  and  those  in- 
juries which  are  on  the  floor  of  the  genital  canal  are  more  likely  to  be  fol- 
lowed by  septic  fever  than  those  which  are  on  the  sides  or  roof,  simply 
because  they  are  brought  more  directly  in  contact  with  the  decomposing 
material.  Infection  less  frequently  takes  place  from  the  interior  of  the 
uterus  under  normal  conditions,  as  injury  is  much  less  likely  to  occur  there 
from  the  passage  of  the  foetus.  Exceptionally,  it  may  take  place  in  the 
uterus  through  the  cotyledons,  when  some  of  these  are  torn  during  the  sepa- 
ration of  the  foetal  membranes. 

As  has  been  already  mentioned,  the  parturient  period  is  eminently  favour- 
able for  the  absorption  of  septic  matters ;  as  the  mucous  membrane  of  the 
genital  canal  is  exceptionaUy  vascular,  and  the  bloodvessels  and  lymphatics 
are  greatly  developed. 

Auto-infection  occurs  generally  when  there  is  a  fresh  wound,  and  when 
the  foetus  is  dead,  and,  still  retained  in  the  uterus,  has  become  decomposed 
through  the  access  of  air ;  or  from  retention  and  putreHeuition  of  the  enve- 
lopes. The  ichorous  putre&ction  of  wounds,  or  new  growths  in  the  uterus 
or  vagina,  may  also  lead  to  septic  infection. 

Franck  gives  the  following  illoBtrations,  which  could  be  easily  and  largely  supple- 
mented : 

1.  The  foetus  of  a  heifer  was  dead  in  the  uterus,  and  much  distended  with  gas. 
Embryotomy  had  to  be  resorted  to,  in  order  to  extract  it ;  and  this  was  accomplished, 
apparently,  without  causing  any  noticeable  injury  to  the  vaffina.  On  tiie  third  day 
septiksemia  became  manifest,  and  the  animal  had  to  be  killed. 

2.  A  Cow  ^ve  birth  to  a  calf  in  a  normal  manner ;  but  the  hoof  of  the  young 
creature,  on  its  passage  through  the  vagina,  made  a  small  wound.  Twenty-four  hours 
afterwaitls  a  second  calf,  in  a  state  of  putrefaction,  was  removed  by  manual  force, 
but  without  injuring  the  Cow.  In  two  days  the  latter  was  attacked  with  puerperal 
fever,  and  was  killed. 

3.  Mombrini  removed  a  dead  calf  from  the  uterus  by  embryotomy.  Septic  inflam- 
mation of  the  uterus  and  peritoneum  set  in,  and  the  CJow  died  on  the  seventh  dav. 

4.  It  is  well  known  that  Bitches  which  retain  the  fcetus  in  the  genital  canal  for 
any  length  of  time  (eighteen  hours  or  thereabouts),  frequently  perish  from  Sepiiktemia 
puerper€Miia,  This  appears  to  be  due  to  the  fact  that  the  puppy  so  retained  quickly 
dies  :  O'wing  to  the  shortness  of  the  umbihcal  cord,  the  early  separation  of  the  pla- 
centa, and  birth  taking  place  in  the  amnion.  The  young  creature  also  speedily 
putrefies,  and  the  large  raw  surface  formed  by  the  maternal  placenta  is  a  ready  inlet 
for  the  direct  introduction  of  the  septic  material  into  the  blood.  Speedy  death  of  the 
Bitch  is  the  consequence. 

lExnbTyotomy,  when  the  fcetus  is  decomposing,  is  a  dangerous  operation, 
if  a  woTLnd  chances  to  be  inflicted  during  its  performance.  It  is  the  same 
with  the  removal  of  the  foetal  envelopes. 

A  Coiv  retained  the  festal  envelopes  for  five  days  after  parturition,  when  they  were 


640  PATHOLOGY  OF  PA&TURITION. 

iwnoved.  Hie  operator  hid  eridently  wounded  a  ootyledom  or  the  nteriiM  aneooi 
membrane  in  doing  bo,  m  hie  hand  was  stained  with  blood.  In  three  days  the  ininnl 
was  affected  with  parturient  fever  and  died.  No  injury  to  the  aterua  could  be  de- 
tected on  pa$t-moTtem  examination. 

With  the  Mare,  lemoval  of  the  festal  membraneB  does  not  appear  to  be 
dangerous.  Ketention  of  these  is  not  osoally  followed  by  infection;  forii 
is  not  until  the  second  or  third  day  after  parturition  that  their  decom- 
position usually  commences ;  so  that  if  small  ii^uries  have  been  ptodnced 
during  birth,  it  is  most  likely  that  they  will  be  suppurating  or  giannkting 
by  that  tirne^  and  thus  be  proof  against  the  passage  of  putrid  matter.  I( 
however,  a  fresh  wound  is  made,  or  the  granulations  are  ii^oied  bj 
mechanical  means,  then  removal  of  the  putrid  envelopes  is  fall  of  tiaL 
Foelen  mentions  that  a  Cow  had  a  wound  on  the  vulva^  and  this  wu  in- 
fected by  putrid  membranes ;  on  the  fourth  day  after,  the  animal  died  with 
all  the  symptoms  of  parturient  septikaemia. 

External  infection  does  not  appear  to  be  so  frequent  as  aato-iii£Bction 
among  animals.  It  takes  place  when  septic  materials  axe  brought  to  the 
recent  wounds  or  lacerations  of  the  genital  organs  by  any  means — as  directly 
by  the  hand,  instruments,  sponges,  straw,  etc.,  or  indirectly  by  means  of  the 
atmosphere,  when  the  septic  materials  are  suspended  therein — the  scKalled 
miasmatic  infectioiL  There  is  a  close  relation^p  between  abortion  and  pl^ 
turient  fever — a  Cow  suffering  from  the  latter  being  undoubtedly  daogeioos 
in  a  stable  or  pasture  where  there  are  a  number  of:  pregnant  catUe;  while  t 
case  of  abortion  or  placental  retention  occurring  in  a  stable,  might  he  con- 
sidered nearly  as  serious  among  parturient  Cows. 

A  retained  and  decomposed  placenta  is  undoubtedly  a  fertile  source  of  pu- 
turient  fever.  Eranck  rdEers  to  three  instances,  in  which  the  Cows  calved  in 
a  normal  manner  and  the  foetal  membranes  came  away  in  four  hoars  after; 
but  a  trifling  wound  existed  in  the  mucous  membrane  of  the  labia,  at  the 
commencement  of  the  vagina.  In  two  or  three  days  afterwards  these 
animals  showed  very  acute  symptoms  of  parturient  fever.  They  stood  near 
another  Cow  whose  uterus  contained  a  decomposing  placenta.  The  emana- 
tions from  the  vulva  or  discharges  of  this  animal  had,  there  can  scarcdy  be 
a  doubt,  infected  the  three ;  or  the  soiled  straw  may  have  been  the  means 
of  conveying  the  septic  matter  to  the  vulvar  wounds ;  the  tail  of  the  Cow 
may  even  have  been  an  active  agent  in  throwing  the  vaginal  discharges 
about,  as  it  is  generally  much  soiled  by  them. 

External  infection  may  also  be  conveyed  by  means  of  cords,  ootcheta, 
and  other  obstetrical  applianoes,  if  they  are  soiled  with  septic  matters :  which 
they  may  be  if  previously  used  in  the  removal  of  a  decomposing  foetas;  and 
the  operator  himself  may  be  the  means  of  infecting.  An  instance  of  this 
kind  is  related  where,  in  Switzerland,  during  1861-63,  in  a  large  cowshed  con- 
taining about  200  head  of  cattle,  suddenly  a  number  died  of  partorient 
fever,  though  they  had  no  difficulty  in  calving.  Fot  a  long  time  sfterwards 
no  otjier  births  took  place,  so  no  more  accidents  of  this  kind  were  observed ; 
but  it  was  strongly  suspected  that  the  herdsman  who  attended  the  first  sick 
animal,  cleaned  it,  etc.,  in  helping  the  others  during  parturition,  had  con- 
veyed the  infection  to  them.  And  it  is  quite  possible  that  many  serioos  and 
wide-spread  outbreaks  of  parturient  fever  in  cattle,  are  due  to  an  obstetriet 
who  has  been  engaged  in  removing  a  dead  foetus  or  a  retained  placenta.  The 
same  cause  may  be  in  operation  among  Ewes  during  the  lambing  season, 
when,  as  is  well  known,  parturition  occurs  in  the  flocks  within  a  limited 
period,  and  under  circumstances  favourable  to  the  spread  of  infection;  and 
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not  nnfieqaently  large  numbers  of  Ewes  perish  from  parturient  septikaemia 
("  heaving  pains"). 

We  have  mentioned  that  exposure  to  cold  is  supposed  to  be  one  of  the 
causes  of  parturient  fever.  Franck,  however,  is  of  opinion  that  real  par- 
turient fever  cannot  be  so  produced. 

With  regard  to  the  nature  of  the  infective  material,  there  is  yet  much  to 
be  learned.  The  active  agent  has  been  surmised  to  be  the  Microsporon  se^ 
ticum,  which  has  some  analogy  to  the  Leptothrix  bttccalis.  In  the  putrid 
matters  and  fluids  &om  the  uterus,  bacteria  are  always  found.  But  whether 
these  oiganisms  are  really  concerned  in  the  genesis  of  septiksemia  is  still 
doubtful.  Some  authorities  are  inclined  to  believe  that  there  is  a  chemical 
body — septin  or  sepsin — in  such  infective  fluids,  which  possesses  great 
putrefactive  powers ;  so  that  a  very  small  quantity  introduced  into  the  blood 
may  produce  the  most  serious  results.  In  favour  of  the  latter  view,  it 
is  to  be  noted  that  very  often  after  rapid  death  from  parturient  fever,  no 
bacteria  or  other  similar  bodies  can  be  found  in  the  blood. 

Another  hypothesis  is  that  these  organisms  are  only  the  originators  or 
bearers  of  the  infective  material. 

In  the  puerperal  fever  of  woman,  it  is  recognised  that  the  infecting  matter 
may  be  derived  from  a  great  variety  of  sources.  It  is  formed  wherever 
organic  compounds  decompose;  therefore  it  is  derived  from  dead  bodies, 
from  suppurating  wounds,  disintegrating  neoplasms,  and  especially  from  the 
secretions  of  diseased — and  sometimes  also  of  healthy — women.  So  it  is  that 
puerperal  fever  is  looked  upon  as  nothing  more  than  poisoning  with  septic 
matter  from  the  genital  organ& 

The  experiments  of  Weber,  Billroth,  and  others,  have  demonstrated  that 
septic  matter  has  pyrogenetic  and  phlogogeneous  properties,  being  capable  of 
producing  fever  and  local  inflammation. 

The  theory  therefore  is,  that  in  cases  of  acute  septiksemia  such  a  quantity 
of  septic  matter  has  been  absorbed,  that  the  blood  has  received  phlo- 
gogeneous properties,  find  that  it  is  able  to  produce  inflammatory  changes 
wherever  it  goes.  Such  a  general  inflammation  of  the  whole  organism,  and 
especially  of  those  organs  whose  undisturbed  function  is  necessary  for  the 
maintenance  of  existence,  must  be  capable  of  destroying  life  before  marked 
pathological  alterations  have  been  developed  in  individual  organs.  Accord- 
ingly, in  such  cases  functional  disturbance  of  the  organs  are  alone  observed 
during  life,  and  after  death  only  the  commencement  of  parenchymatous 
inflammation  of  those  organs — the  '^  cloudy  swelling"  of  the  cell. 

In  other  cases  the  infection  of  the  blood  is  not  so  intense ;  fever  is  the 
only  symptom  of  general  disturbance ;  the  functions  of  the  organs  important 
to  the  maintenance  of  life  are  not  so  disturbed  that  death  must  inevitably 
follow.  If  infective  matter  has  only  once  been  absorbed  into  the  blood,  the 
disturbances  caused  by  it  soon  pass  ofl*,  as  shown  in  numerous  experiments 
on  animals;  the  poison  is  rendered  innocuous  within  the  organism,  or 
eliminated  from  it.  Such  is  the  case  when  putrid  matter  has  been  once 
injected  into  the  blood. 

By  infection  from  a  wound,  the  absorbed  matter  has  still  another  effect. 
Locally,  it  sets  up  around  the  wound  an  inflammation  progressive  in 
character-T-the  acute  inflammatory  oedema — with  a  tendency  to  extend 
along  the  connective  tissue.  In  this  inflamed  spot,  again,  materials  are  pro- 
duced by  the  disintegration  of  tissues,  equally  possessed  of  pyrogenetic  and 
phlogogeneous  properties.  Continually  small  quantities  of  these  materials 
are  absorbed  into  the  blood,  and  thus  the  fever  is  sustained.     At  the  same 
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time  the  blood,  now  possessed  of  phlogogeneoos  properties — though  in  a  aligbt 
degree — ^may  also  cause  inflammation  in  other  organs  predisposed  thereto, 
either  from  their  anatomical  condition,  or  from  the  idiosyncrasy  of  the 
patient.  Sach  organs  are  chiefly  the  large  abdominal  glands  and  Uie  serous 
membranes,  also  the  striped  muscles  and  the  connective  tissue.  Whilst  the 
process  described  as  consisting  of  a  uniformly  acute  d^eneration  of  all  the 
organs  has  been  called  ^'  septiksemia,"  that  just  mentioned,  where  the  pro- 
cess is  more  chronic  and  limited  to  individual  organs,  has  been  designated 
^'  ichorrhaBmia.''  A  specific  difference  between  the  two  does  not  exist—it  is 
only  one  of  degree ;  for  where  soptikaemia  has  not  quite  an  acnte  couse  it 
ceases  to  be  a  pure  intoxication  with  the  original  infecting  agent ;  bat  the 
infection  of  the  blood  is  now  aided  by  the  absorption  of  the  products  of  the 
local  inflammation — which  products,  however,  are  not  specifically  different 
£rom  the  original  agent 

'^  On  the  whole,  septiksemia  may  be  considered  the  acute,  icorrluemia  the 
chronic,  or  rather  sub-acute,  septic  infection.  The  whole  organism  may  also 
be  affected  from  the  local  disease  by  the  occurrence  of  thrombus  in  a  yein; 
but  this,  properly  speaking,  is  not  peculiar  to  septic  infection  (Schioeder). 

General  infection,  then,  in  the  majority  of  cases,  is  due  to  the  presence  of 
parturient  sores  or  ulcers  in  the  vulva,  vagina,  or  uterus,  and  this  infection  is 
manifested  externally  by  the  high  temperature  and  other  serious  symptoms.  In 
other  cases,  when  only  a  small  quantity  of  septic  matter  has  been  ahsorhed, 
the  symptoms  have  more  of  a  local  character ;  they  are  less  severe,  and 
though  the  fever  may  be  of  a  continuous  character,  yet  it  is  not  so  acute, 
and  indications  of  peritonitis  are  generally  absent.  Indeed,  we  may  bare 
simple  metritis  without  much  constitutional  disturbance. 

Prognosis, 

The  prognosis  of  parturient  fever  must  be,  in  the  majority  of  cases,  nnfevonr- 
able,  as  the  veterinary  surgeon  is  only  too  frequently  not  called  in  nntil  too 
late.  When  infection  is  but  slight,  or  when  the  looal  inflammation  is  not 
very  severe,  then  careful  treatment  nmy  restore  the  patient  to  healtL  It 
must  not  be  forgotten,  however,  that  what  appears  at  first  a  mild  fonn  of 
metritis,  may  become  a  very  grave  attack  of  ichorrsemia,  or  even  septikxmia. 

Prophylaais. 

From  what  we  have  said  with  regard  to  the  causes  of  parturient  fever  and 
metro-peritonitis,  it  will  be  seen  that  in  obstetrical  operations  great  care  shonld 
be  exercised,  so  as  to  avoid  wounding  the  genital  canal,  and  especially  the 
interior  of  the  uterus,  the  vagina,  or  the  vulva.  Should  injury  be  unfortmutely 
inflicted,  cleanliness,  and  careful  dressing  with  some  such  disinfectant  as 
carbolic  acid,  should  be  enforced.  This  is  especially  necessary  when  extiac- 
tion  of  a  dead  foetus  or  retained  placenta  takes  place. 

No  person  who  has  been  handling  a  creature  suffering  from  parturient  feTer, 
or  any  decomposing  animal  matters,  should  be  allowed  to  assist  animals  in 
parturition ;  and  the  same  rule  should  be  observed  with  r^rd  to  instil- 
ments and  other  obstetrical  means,  unless  these  have  been  thoroughly  cleansed 
and  disinfected. 

If  a  case  of  parturient  fever  should  occur  where  there  are  other  pregnant 
animals,  or  animals  which  have  quite  recently  brought  forth,  these  should  be 
immediately  removed.  An  animal  which  retains  a  decomposing  ffletns  or 
fcBtal  membranes,  is  also  dangerous  among  these.  The  same  remark  appIi(''S 
to  animals — such  as  Ewes  and  Cows — ^at  pasture.    The  soiled  ground  should 
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%6  most  carefully  disinfected  with  ]ime,  and  pregnant  or  parturient  animals 
should  be  kept  away  from  it. 

Treatment 

Metritis,  metro-peritonitis,  and  parturient  fever  being  grave  disorders,  and 
vapid  in  their  progress,  demand  prompt,  rational,  and  energetic  treatment. 
The  first  thing  to  be  attended  to  is  the  condition  of  the  uterus,  and  the  re- 
moval of  any  infective  matters  it  or  the  vagina  may  contain ;  as  well  as  the 
•disinfection  of  any  wounds  or  abrasions  in  these  parts. 

The  genital  canal  should  be  thoroughly  cleansed  by  injections  of  warm 
water,  and  the  wounds  dressed  with  carbolic  acid  and  olive  oil  (1  to  10), 
•applied  by  means  of  a  brush  or  feather ;  or  salicylic  acid  1  part,  spirits  of 
wine  20  parts,  warm  water  24  parts. 

After  the  interior  of  the  uterus  has  been  cleansed  by  injections  of  warm 
water,  an  injection  of  carbolic  acid  solution  (1  to  20-50)  should  be  made 
«very  day,  and  the  wounds,  if  accessible,  must  be  dressed  at  the  same  time. 

Permanganate  of  potash  (1  to  50  of  water)  may  be  employed  to  inject  into 
the  genital  canal,  when  the  disease  is  less  acute. 

With  regard  to  constitutional  treatment,  this  must  be  directed  towards 
neutraHsing  the  effects  of  the  septic  matter  by  the  exhibition  of  antiseptic 
remedies,  and  reducing  the  high  temperature ;  as  a  long  continuation  of  this 
leads  to  rapid  consumption  of  the  tissues,  and  is  fraught  with  danger  to  the 
system. 

There  is  no  specific  remedy  with  which  to  neutralise  the  action  of  the  septic 
matters  in  the  blood  and  tissues.  The  sulphites  of  soda  and  potash  have 
been  recommended,  as  well  as  sulphurous  acid.  These  appear  to  have  acted 
favourably  in  some  cases.  Carbonate  of  soda  and  permanganate  of  potash 
have  also  been  well  spoken  of,  as  well  as  large  doses  of  quinine.  Carbolic 
and  salicylic  acids  are  now  most  in  repute,  and  are  given  in  small  but  fre- 
<quent  doses. 

If  there  is  a  tendency  to  constipation,  a  purgative  may  be  administered ; 
indeed,  unless  special  circumstances  forbid  it,  a  purgative  may  prove  most 
serviceable  in  assisting  in  the  removal  of  the  septic  matter  through  the 
intestinal  canaL  Dogs  which  have  been  poisoned  by  this  matter,  often 
recover  after  profuse  and  foetid  diarrhooa ;  and  a  purgative  generally  reduces 
the  temperature. 

In  acute  cases,  in  order  to  obtain  the  more  prompt  action  of  antiseptics,  it 
has  been  proposed  to  introduce  them  directly  into  the  circulation  by  intraven- 
ous injection.  Solutions  of  carbolic  acid  and  iodine  have  been  employed  suc- 
cessfully ;  and  in  woman  a  desperate  case  has  recovered  after  the  intravenous 
injection  of  liquor  ammonias  (1  to  3). 

As  a  last  resource,  and  to  substitute  healthy  for  poisoned  blood,  trans- 
fasion  has  been  also  practised  in  woman,  and  with  good  results.  The  experi- 
ment is  worth  trying  in  the  parturient  fever  of  animals. 

With  regard  to  the  diminution  of  temperature,  quinine  has  been  highly 
lauded.  Bleeding  is  certainly  not  to  be  recommended.  If  the  tempera- 
tore  continuously  remains  very  high,  then  the  application  of  cold  water  to  the 
surface  of  the  body  is  indicated.  The  cold  water  may  be  applied  to  the 
larger  animals  by  means  of  cold  wet  sheets  wrapped  round  the  body,  and  kept 
cold  for  an  hour  or  two  at  a  time  by  pouring  on  water,  at  intervals,  by 
means  of  a  small  vessel.  Smaller  animals  may  be  put  in  a  gradually-cooled 
Jbath. 

The  skin  must  be  well  dried  after  the  application  of  the  cold  water,  and 
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-with  the  larger  animals  a  dry  blanket  should  be  thrown  over  the  body.  The 
stable  must  be  kept  scrupulously  clean  and  well  ventilated. 

Tonics  and  good  food  must  be  allowed  when  recovery  is  taking  place,  and 
the  sequdce  of  the  disease  treated  according  to  their  indications. 

Peritonitis  may  be  combated  by  the  exhibition  of  large  and  freqnent 
doses  of  calomel  Van  den  Eide  and  Clement  were  succe^M  in  trotisg 
serious  cases  of  metro-peritonitis,  by  administering  calomel,  and  applying 
mercurial  ointment  to  the  abdomen. 

When  the  pain  is  very  severe,  mustard  may  be  applied  to  the  soiiace  of 
the  abdomen,  and,  in  the  case  of  small  animals,  linseed-meal  poultices  on  vludi 
laudanum  has  been  sprinkled ;  while  subcutaneous  injections  of  iDoipIu& 
may  be  &eely  resorted  to.  When  great  exhaustion  or  collapse  is  pneent^ 
large  and  frequent  draughts,  containing  diffusible  stimulants,  most  be  ad 
ministered,  with  nutritious  gmel.  To  the  smaller  uniTrmlg  milk  or  M-tea 
may  be  given. 

In  the  chronic  form  of  metritis,  the  same  treatment  may  be  adopted,  so  far 
as  ^e  genital  canal  is  concerned ;  and  if  there  is  vaginal  discharge,  the  tieat- 
ment  recommended  for  leucorrhoca  will  be  suitable.  If  the  uteros  is  not 
contracted,  this  may  be  promoted  by  the  exhibition  of  prepamtions  of  eigot 
of  rye. 

In  handling  animals  suffering  £rom  parturient  fever,  or  in  examining  tk 
carcases  of  those  which  have  died,  the  veterinary  surgeon  should  be  on  liis 
guard  against  inoculation.  More  particularly  is  this  necessary  vhen  ex- 
ploring the  genital  canal  of  the  living  animal,  or  removing  a  putrescent  foetm 
or  foetal  envelopes.  The  arm  and  hand  should  then  be  well  smeared  vith 
oil  or  lard,  and  thoroughly  cleaned  with  carbolic  acid  soap  when  the  opeia- 
tion  is  completed. 


CHAPTER  IV. 

Parturient  Apoplexy — Parturient  Ck>ILapse. 

Few  diseases  affecting  animals  have  received  a  greater  amount  of  attentioDt 
or  given  rise  to  more  widely  divergent  opinions  as  to  their  nature,  thu  tbe 
malady  to  which,  chiefly  for  convenience,  we  have  given  the  designation  of 
parturient  apoplexy  or  parturient  collapse.  Veterinary  literature,  since  the 
commencement  of  the  century,  teems  with  descriptions  and  discossions  I^ 
lative  to  the  disease,  and  the  most  eminent  veterinary  pathologists  still  appear 
to  be  far  from  unanimous  as  to  its  nature.  The  great  number  of  namtf 
given  to  it — some  of  which  either  indicate  the  opinions  prevalent  with  regard 
to  its  pathology  or  causes,  or  point  to  prominent  symptoms — are  evidenced 
the  uncertainty  which  has  prevailed,  and  now  prevails,  with  regard  to  it 
For  instance  it  has  been  designated  jp«€fyera//wer,  nervous  or  paralfflicfiif^ 
of  jpuerperal  fever ^  milbfever,  puerperal  apoples^^  paraplegia^  pwrferd  c»* 
lapse  J  vUtUary  fever,  vihdary  apoplexy,  vUulary  paralysis,  processus  pveiferal, 
puerperal  typhus,  calf  fever,  dropping  after  caiving,  edampsia  puerpesnlis^  etc. 
The  ordinary  French  name  is  "  Vitulary  Fever"  (that  given  to  it  by  Saini- 
Cyr  and  other  veterinary  authorities  in  France),  while  in  Germany  its 
commonly  known  as  "  Calving  Fever''  (Franck  and  others).    In  England  » 
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is  usually  designated  "  Parturient  Apoplexy,"  "  Puerperal  Fever,"  "  Milk 
Fever,"  etc. 

The  malady  appears  to  have  been  known  from  an  early  period,  but  the 
first  exact  description  of  the  symptoms  we  can  find  is  that  given  by  Skellet 
{Practical  Treatise  on  the  Parturition  of  the  Cow^  London,  1807),  who  names 
it  "  Milk  Fever,  or  Dropping  after  Calving ;"  in  the  following  year  it  is 
alluded  to  by  Jorg  (AfUeiimig  zu  einer  raiionellen  Geburtshiilfe,  etc.,  fur 
Thierdrzte\  who  evidently  knew  Skellett's  work,  as  the  latter's  plates  are 
copied.  Some  years  after  this  period  the  disease  b^gan  to  attract  much 
attention,  as  with  the  improvement  in  the  breeding  of  Cattle,  it  gradually 
became  more  prevalent ;  until  now,  the  literature  of  the  subject  is  very  ex- 
tensive. 

Without  entering  at  this  moment  into  a  discussion  as  to  the  nature  of  the 
disease,  it  may  be  sufficient  to  say  that  it  is  a  very  serious  and  acute  a£fec- 
tion,  peculiar  to  Cows  in  the  parturient  state — and  especially  to  those  of  the 
improved  Milch  breeds,  in  which  it  is  frequent ;  that  its  invasion  is  sudden 
and  its  course  rapid ;  and  that  it  is  characterised  by  loss  of  consciousness 
and  paralysiSy  seldom  by  convulsions*  It  is  extremely  feital,  death  ensuing  in 
a  veiy  short  time ;  or  if  recovery  takes  place,  this  is  sometimes  nearly  as  rapid 
as  the  attack  was  sudden.  It  has  been  confounded  with  parturient  fever,  or 
considered  to  be  only  a  nervous  or  paralytic  form  of  that  malady ;  while 
Franck,  who  appears  to  have  studied  it  very  carefully,  is  of  opinion  that  it 
is  identical  with  the  eclampsia  of  the  human  female,  and  considers  that 
*^  parturient  eclampsia"  (Eklampsie  in  Folge  der  Gehwrt)  is  the  best  designa- 
tion for  it.  He  asserts  that  to  look  upon  it  as  a  "  fever^'  is  a  mistake,  as 
■a  high  temperature — the  sure  sign  of  such  a  condition — ^is  not  present; 
while  to  name  it  "  calving-fever"  is  not  quite  exact,  as  it  has  been  known  to 
affect  oxen  and  other  domesticated  animals — though  seldom. 

We  shall,  however,  revert  to  this  question  presently. 

Symptoms. 

The  disease  sets  in  suddenly  after  calving,  and  without  any  premonitory 
Bymptoms.  It  may  attack  the  Cow  so  early  as  twelve  or  twenty  hours  after 
parturition,  but  it  is  most  frequent  on  the  second  or  third  day,  and  generally 
follows  a  rapid  and  an  easy  birth.  It  has,  though  very  rarely,  manifested 
itself  before  parturition,  and  also  during  that  act.  It  is  seldom  that  it 
appears  after  the  third  day ;  though  Harms  says  it  may  occur  so  late  as  the 
tenth  day;  Hess  records  an  instance  on  the  fourteenth  day,  and  a  case 
has  been  witnessed  in  the  fourth  week ;  while  Gierer  states  that  he  saw 
^  Cow  which  offered  all  the  symptoms  of  the  disease  seven  weeks  after 
-calving. 

In  some  instances,  before  the  symptoms  commence,  the  lacteal  secretion 
is  either  diminished  or  suspended.  Generally,  however,  the  first  indications 
are  the  Cow  hanging  back  in  the  stall,  or  the  head  drooping ;  there  is  un- 
easiness, whisking  of  the  tail,  striking  at  the  belly  with  Uie  hind  feet ;  the ' 
appetite  is  suddenly  lost  and  rumination  ceases ;  the  Cgeces  are  hurriedly 
expelled,  and  the  animal  becomes  indifferent  to  its  calf.  There  is  often  a 
shivering  fit,  but  this  is  not  followed  by  an  increase  of  temperature.  In  a 
few  cases,  congestion  of  the  brain  appears  to  be  present  at  the  commence- 
ment ;  as  the  Cow  presses  its  head  to  the  wall  or  leans  against  the  stall- 
post,  it  bellows,  looks  stupid,  its  mouth  is  hot,  the  eyes  are  reddened,  and 
the  eyelids  wink,  and  it  half  unconsciously  treads  with  the  hind  feet.  The 
respiration  becomes  hurried  and  plaintive,  though  the  pulse  may  be  normal ; 
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and  if  the  animal  ia  conscions,  its  physiognomy  expresses  anxiety  and  gniTer- 
ing.  Unsteadiness  and  staggering  are  manifested ;  the  animal  can  no  longer 
stand,  and  it  eithet  lays  itself  down,  or  falla  on  the  floor  of  the  staU.  TW 
it  may  remain  tranquil,  merely  moaning  or  bellowing,  or  striking  vith  its 
feet  at  the  belly  as  if  affected  with  colic,  and  making  couTnlsiTe  movemeots. 
Coi^estion  of  the  hiain  may  be  more  ot  less  marked ;  the  ears  and  hanift 
may  be  warmer  than  natural,  and  in  addition  to  the  redness  of  the  eje% 
team  may  flow  down  the  cheeks. 

All  these  changes  may  become  developed  in  a  very  few  hours ;  so  that  an 
animal  which  was  left  in  apparent  good  health  only  a  short  time  before,  is 
found  lying,  cannot  get  up,  and  is  in  a  sopori&c  condition.  This  is  the 
stage  of  the  malady  at  which  the  veterinary  surgeon  is  usually  sent  for. 

Then  he  finds  it  lying  tranquilly  on  its  side,  fully  extended  ;  or,  wtuDh  'a 
far  more  &equent,  resting  on  the  sternum,  and  the  head  turned  round  towuds 
the  shoulder  or  flank  (fig.  20G).  This  position  of  the  head  is  supposed  to  be 
due  to  contraction  or  tonic  spasm  of  the  cervical  muscles  of  one  side  of  the 
neck.  It  is  sometimes  observed  at  the  commencement  of  the  attack,  eien 
while  the  animal  is  standing.  The  neck  is  so  rigidly  bent  that  force  cuuiot 
extend  it,  and  the  temperature  is  distinctly  ii 
that  on  which  the  muscles  are  contiacted. 


Fig.  aw. 

AfoFLIzE  :  Cow. 


From  time  to  time  it  may  attempt  to  rise,  but  it  cannot,  aa  a  lule,  do  m  ; 
the  knees  may  be  flexed,  but  the  hind  parts  of  the  body  seem  to  be  nuled 
to  the  ground.  If  asuatance  is  aflorded,  it  cannot  avail  itself  of  it ;  or  if  it 
chances  to  be  raised,  it  falls  again  aa  soon  as  let  alone.  It  appeals  to  bft 
infienmbls  to  blows  or  pain  of  any  kind ;  and  if  the  head  ia  lifted  and  let  go, 
it  drops  an  inert  mass,  or  is  again  pressed  round  against  the  shoulder.  The 
teeth  are  ground  at  intervals,  and  the  stupor  or  coma  becomes  more  marked 
The  animal  pays  no  heed  to  aurrounding  objects ;  the  eyes  are  half-dosed, 
and  they  either  move  convulsively  In  their  orbits,  or  are  dull  and  Instieless ; 
the  hair  ia  erect  and  dry,  and  flies  settle  on  the  sur&ce  of  the  body. 

The  pulse  does  not  vary  much  in  the  earlier  stage ;  it  may  nnmber  fiftyr 
^xty,  OT  seventy  beata  per  minute,  or  it  may  be  fewer  than  in  health,  but  it 
ia  very  full  and  aoft.  When  coma  ia  well  advanced,  however,  and  paraljii* 
q>pean  to  be  complete,  it  becomes  small  and  quick. 
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The  respirations  may  be  increased  to  eighty  or  ninety  per  minute,  and  this 
occais  more  particularly  when  there  is  pneumonia,  due  to  the  passage  of 
foreign  matter  into  the  bronchia — an  accident  which  is  frequently  noted  in 
this  disease.  When  the  coma  and  paralysis  are  very  marked,  the  respirations 
are  often  slow  and  deep,  sighing  or  stertorous,  at  other  times  calm  and 
regular.  We  may  have  all  these  variations  in  the  same  animal — the  hurried, 
stertorous  breathing  succeeding  the  quiet  and  deep  respirations  in  a  very 
abrupt  manner.  As  the  pulse  increases  in  frequency  the  breathing  some- 
times becomes  slower. 

The  temperature  of  the  body  is  not  increased,  as  a  rule ;  on  the  contrary, 
it  is  very  often  below  the  normal  standard — Harms  and  Adams  have  found  it 
as  low  as  35°  Cent.  (95°  Fahr.).  The  extremities  are  generally  icy  cold,  and 
the  surface  heat  of  the  trunk  is  irregularly  distributed.  Sometimes,  during 
the  first  stage,  the  temperature  is  for  a  very  brief  period  slightly  elevated. 

The  mucous  membrane  of  the  mouth  is  pale,  and  saliva  accumulates  about 
or  flows  continually  from  it  (hence  the  disease  is  sometimes  designated  Ah- 
irapfeln  aus  dem  MatUe  by  the  Grermans).  Food  and  water  are  refused,  and 
indeed  at  an  early  period  there  appears  to  be  paralysis  of  the  deglutition 
organs,  and  if  care  is  not  taken  the  solids  or  fluids  attempted  to  be  ad- 
ministered may  find  their  way  into  the  air-passages,  and  if  they  do  not 
quickly  produce  asphyxia,  they  will  probably  give  rise  to  pneumonia.  The 
functions  of  the  rumen  and  digestive  system  are  more  or  less  suspended,  and 
the  peristaltic  movement  of  the  intestines  decreased.  Hence  we  have  tym- 
pany, eructations,  and  constipation.  The  eructations  may  carry  fluid  and 
food  from  the  rumen  into  the  pharynx,  and  even  into  the  nostrils,  and  these 
may  pass  from  thence  into  the  trachea.  So  that  we  may  have  pneumonia 
from  this  cause  alone,  and  without  attempts  having  been  made  to  administer 
food  or  medicine.  Constipation  is  also  a  marked  feature  t>f  this  paralysed 
condition. 

Micturition  is  also,  as  a  rule,  suspended  from  the  commencement.  Con- 
sequently, urine  accumulates  in  the  bladder  and  faeces  in  the  rectum. 

The  secretion  of  milk  may  be  diminished  or  suspended,  and  sometimes 
very  suddenly^  even  before  the  voluntary  muscles  are  paralysed ;  in  other 
instances  it  may  be  uninterrupted. 

When  the  animal  is  about  to  recover,  these  symptoms  may  persist  for 
some  houiSy  or  even  for  two,  three,  or  four  days.  Then  it  appears  to 
rouse  up  suddenly  from  the  stupor  into  which  it  was  plunged ;  the  tongue 
is  moved  about ;  the  head  is  raised ;  attempts  are  made  to  get  up ;  it  ele- 
vates the  fore-part  of  the  body,  and  after  some  struggles  finally  gets  on  its 
hind-legs  and  stands.  The  first  favourable  indications  are  elevation  of  the 
temperature,  and  resumption  of  the  intestinal  peristalsis.  The  latter  is 
assured  when  the  rectum  is  found  to  be  filled  with  fasces,  after  it  has  been 
emptied. 

The  animal's  physiognomy  changes,  and  becomes  natural — ^though  it  may 
still  look  half-stupefied ;  it  drinks  and  seeks  food,  and  is  not  long  in  com- 
mencing to  ruminate ;  its  caK  is  caressed ;  urine  and  faeces  are  passed ;  and 
recovery  sets  in  so  promptly,  and  goes  on  so  quickly,  that  in  many  cases  it  is 
Bcarcely  possible  to  believe  that  the  animal  which,  twenty-four  hours  pre- 
viously appeared  to  be  dying,  is  now  not  only  recovering,  but  completely 
recovered. 

When  death  is  about  to  take  place,  the  more  serious  symptoms  are  better 
marked.  The  cdlapsus — the  coma — becomes  more  and  more  complete.  The 
nose  rests  on  the  ground  as  if  the  animal  could  no  longer  support  the  head. 
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and  at  times  sways  from  side  to  side.  The  decubitus,  instead  of  being 
sternal^  becomes  lateral,  and  the  body  is  stretched  out  at  full  length  on  its 
side.  The  eye  is  glassy,  and  there  is  no  movement  of  the  eyelids  when  the 
cornea  is  touched ;  the  body  and  mouth  are  colder ;  the  tympanitis  increases ; 
the  pulse  becomes  small,  irregular,  and  intermittent^  and  very  quick,  until 
at  last  it  is  imperceptible ;  the  breathing  is  puffing,  slower,  and  more  ster- 
torous, and  the  animal  dies  without  a  struggle,  or  in  the  midst  of  slight  con- 
Ttilsions, 

In  some  cases  there  are  epileptiform  convulsions,  or  there  may  be  symp- 
toms of  delirium  :  the  animal  throws  its  head  about  violently  horn  side  to 
side,  or  bends  it  rigidly  backwards,  struggles,  bellows,  groans,  extends  the 
limbs  convulsively  as  if  undergoing  an  electric  shock,  and  appears  to  be  un- 
conscious ;  the  breathing  is  deep  and  spasmodic,  and  apoplexy — partorient 
apoplexy — ^seems  to  be  the  cause  of  death. 

Duratiany  Terminations^  and  CampliccUums* 

The  duration  of  the  disease  is  very  brief.  There  are  instances  on  record  in 
which  it  has  been  less  than  twenty-four  hours ;  but  two  or  three  days  is  the 
ordinary  term ;  it  has  rarely  extended  to  five  or  six  days. 

If  there  are  no  complications,  the  terminations  are  death  or  recovery.  The 
chief  complications  are  broncho-pneumonia,  milk-metastasifl,  amaurosis,  and 
temporary  or  permanent  paralysis. 

Pneumonia  is  due  to  tiie  passage  of  foreign  matters — either  food  or  medi- 
cine—into the  air-passages  during  the  period  when  the  animal  cannot  swallow, 
or  when  it  is  comatose,  and  meteorismus,  with  eructations,  are  present  This 
is  often  a  cause  of  death  when  the  Cow  has  recovered  from  the  partaiient 
malady.  Indeed,  the  animal  may  perish  from  suffocation  alone  when  the 
quantity  of  matter  that  passes  through  the  larynx  is  considerabl&  And 
not  unfrequently,  when  the  creature  has  lingered  for  a  few  days,  and  is  then 
killed,  the  existence  of  pneumonia  from  this  cause  will  be  discovered  on 
making  an  examination  of  the  body.  Adam  {fFochenschriftfUr  TkUrheilkmdt, 
1870-71}  believes  that  ten  per  cent,  of  the  Cows  which  recover  fix>m  par- 
turient collapse  eventually  die  of  pneumonia,  due  to  extraneous  matters  in- 
troduced during  the  paralysed  condition  of  the  pharynx. 

Sometimes  the  animal  appears  to  be  almost  recovered  from  the  attack  of 
parturient  apoplexy,  when  symptoms  of  lung  congestion  or  inflammation  are 
suddenly  developed,  and  death  soon  occurs. 

Another  complication  of  parturient  apoplexy^  is  the  so-called  milhmetastasu 
which  does  not  appear  to  have  been  noted  in  this  country,  but  which  is 
alluded  to  by  Bentele,  Bom,  and  Franck  in  Germany,  and  Allemani  in  Italy. 
Occasionally  there  is  observed,  after  an  attack  of  the  disease,  a  white,  milky- 
looking  emulsion,  similar  to  chyle,  expelled  as  mine,  or  as  a  discharge  firom 
the  nostrils ;  and  at  one  time  it  was  imagined  that  this  was  the  milk  which, 
instead  of  being  got  rid  of  by  the  mammae,  was  absorbed  or  retained  in  the 
blood,  acted  upon  the  nervous  centres,  and  was  then  expelled  in  this  vicarious 
manner. 

Though  no  analyses  appear  to  have  been  made  of  this  fluid,  Franck  is  of 
opinion  that  the  fluid  is  only  the  normal  secretions  mixed  with  lymph.  The 
milk-metastasis  theory  is  untenable,  as  it  is  quite  opposed  to  what  we  know 
of  the  lacteal  secretion,  especially  during  this  disease. 

1.  Benteie  {Wochen^chri/t  J^lr  ThUrheilkunde,  1857,  p.  145)  states  that  a  Cow  at- 
tacked by  calving-fever,  lay  fop  sixty  hours  in  a  state  of  lethargy.    The  urine,  whicli 
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was  passed  six  hours  afterwards,  was  milk  (?)  with  clots — as  if  boiled — in  it.  The 
animal  recovered  from  the  attack,  but  some  weeks  later  had  to  be  killed  in  conse- 
quence of  diseased  lungs — probably  pneumonia  from  foreign  matters. 

2.  Bom  (Anacker's  Thierarzt,  1871,  p.  279)  relates  a  case,  in  which  milk  flowed 
from  the  nostrils  of  a  Cow  that  was  affected  with  calving-fever. 

3.  Allemani  {II  Medico  Veterinarian  1870,  p.  289)  tells  us  of  a  Cow-proprietor,  who 
believed  one  of  his  Cows  passed  milk  instead  of  unne.  The  supposed  milk — which  was 
of  a  yellowish-white  colour — contained  epithelium  from  the  bladder,  a  large  quantity 
4)f  epithelium  from  the  kidney,  lymph-corpuscles,  and  albumen.  After  some  days 
this  condition  disappeared.    The  fluid  did  not  coagulate  spontaneously. 

With  regard  to  paralysis,  this  is  not  evident  until  the  animal  recovers 
•consciousness,  and  begins  to  look  bright  and  anxious  for  food,  when  it  is 
found  that  it  cannot  be  made  to  rise.  The  paralysia  may  be  limited  to  one 
limb,  to  the  two  hind-limbs  (paraplegia),  or  to  one  side  of  the  body  (hemU 
plegia).  Saake  says  he  has  sometimes  seen  instances  in  which  the  fore- 
limbs  were  paralysed,  while  the  posterior  ones  could  be  moved  freely. 

Amaurosis  is  readily  discovered,  &om  the  animal  being  blind.  It  is  gene- 
rally persistent.  Ereulet,  Gabler,  Dommelen  and  Festal  have  recorded 
instances. 

Prognosis. 

The  prognosis  of  parturient  apoplexy  is  generally  difficult,  if  not  unfavour- 
able; as  a  feital  termination  occurs  in  a  large  proportion  of  cases.  Of  721 
cases  treated  by  various  methods,  Franck  states  that  294  either  died  or  were 
slaughtered — 40*8  per  cent.  Of  course,  no  definite  conclusion  can  be  drawn 
from  these  figures ;  as  it  is  posdble  that  some,  if  not  many,  of  the  cases  may 
have  been  parturient  fever,  while  of  those  killed  probably  a  few  recoveries 
might  haye  been  noted.  Saint-Cyr,  in  466  cases,  gives  45  per  cent,  deaths ; 
while  Stockfleth  gives  50  per  cent. 

Often  cases  which  appear  very  trifling  at  first,  have  a  rapidly  &tal  termina- 
tion ;  while  others  which  commenced  with  alarming  symptoms,  quickly 
recover.  Therefore  it  is,  that  perhaps  in  no  disease  with  which  we  are  ac- 
•qnainted  is  a  reliable  prognosis  more  difficult  to  be  arrived  at,  not  only  in 
the  earlier  stages,  but  during  the  whole  of  its  course.  '^  There  is  no  absolute 
criUriunif**  says  Lanzillotti,  "  hy  which  we  can  positively  say  whether  we 
can  cure  the  case,  or  whether  death  will  ensue ;  and  it  often  happens  that 
the  result  contradicts  the  prognosis.''  And  Allemani  states  that  he  has  seen 
cases  which  loo&ed  so  favourable,  as  to  lead  him  to  believe  they  would  re- 
•cover,  suddenly  become  aggravated  without  any  apparent  cause,  and  suc- 
cumb; while  others  which  exhibited  the  gravest  symptoms  in  all  their 
intensity,  and  gave  no  hope  of  recovery,  have  been  restored  to  health. 

This  is  probably  the  experience  of  every  one  who  has  had  to  contend  with 
the  disease ;  it  is  in  consequence  of  thi^  uncertainty,  and  the  fatality  attend- 
ing the  malady,  that  the  butcher  is  so  frequently  called  in,  and  the  animal 
ia  killed  and  its  flesh  sold  as  food.  As  to  the  propriety  of  utilising  the 
flesh  in  this  manner,  there  have  been  different  opinions ;  but  provided  the 
animal  has  not  been  drugged  to  any  considerable  extent  before  death,  and  it  is 
killed  early,  we  cannot  see  any  objection  to  its  flesh  being  consumed.  We 
have  no  evidence  whatever  that  there  is  any  deleterious  agent  developed 
•during  the  malady.  With  regard  to  using  the  flesh  of  animals  which  have 
been  affected  with  parhLrieni  fever — a  disease  with  which  parturient  apoplexy 
is  so  often,  and  has  been  for  so  long,  confounded — ^that  is  quite  another 
matter,  as  in  this  we  have  a  blood  poison, — sepsin. 

Though  the  prognosis  is  generally  so  uncertain,  yet  there  are  certain  mani- 


650  PA  THOLOQ  T  OF  PARTURITION. 

festations  which  may  assist  us,  at  any  rate  to  some  extent^  in  forming  an 
opinion  as  to  the  probability  of  recovery  or  death.  Thus,  the  earlier  the 
attack  occurs  after  parturition,  the  more  serious  the  case  may  be  conddoed ; 
while  the  longer  its  invasion  takes  place  after  that  act^  so  is  it  less  likely  to 
be  fatal.  When  it  appears  within  twenty-four  hours  after  calving,  then  it 
nearly  always  terminates  in  death.  It  is  the  same  when  the  attack  is  veiy 
sudden  and  powerful ;  when  there  is  marked  coma,  rapid  and  general  loss  of 
heat,  great  distension  of  the  rumen  (which  may  speedily  cause  a^hyxis), 
violent  convulsions,  deep  mucous  rdiUs  in  the  trachea  and  bronchi,  lustoeless 
eyes,  insensible  to  light  or  touch ;  paralysis  of  the  digestive  organs — vindicated 
by  meteorismus,  torpidity  of  the  bowels,  so  that  the  rectum  remains  empty 
when  it  has  been  evacuated  ;  as  well  as  paralysis  of  the  pharynx  and  (eso- 
phagus— shown  by  inability  to  swallow ;  suspended  lacteal  secretion,  relaxed 
sphincters,  puffing  breathing  by  the  mouth  and  pendulous  flower  jaw,  and 
total  suppression  of  milk. 

The  feivourable  indications  are  a  maintenance  of  the  normal  temperature 
in  body  and  limbs,  or  the  slightest  elevation  when  this  is  low ;  natural  tint 
of  the  mucous  membranes,  expulsion  of  the  urine  either  spontaneously  or 
when  the  finger  is  introduced  into  the  urethra ;  and,  according  to  Schaack, 
"  a  mode  of  respiration  in  which  the  animal  retains  its  breath  for  an  instant, 
then  allows  the  air  to  escape  by  a  long  and  slightly  plaintive  expiration. 

It  is  likewise  a  very  favourable  sign  when  the  faeces  are  passed.  A  return  to 
consciousness  is  also,  of  course,  a  happy  omen,  and  particularly  if  the  animal 
attempts  to  rise,  desires  food  or  drink,  and  the  lacteal  secretion  begins  to 
re-appear. 

In  some  cases,  however,  there  appears  to  be  slight  recovery,  and  fatal  re- 
lapse takes  place.  The  pulse  will  also  aid  in  forming  an  opinion  as  to  the 
probable  termination  of  the  malady. 

The  longer  the  disease  continues,  so  the  more  hope  there  is  of  recovery ; 
though  there  is  all  the  more  danger  of  pneumonia  from  extraneous  matters 
in  the  bronchia,  if  the  coma  or  paralysis  of  the  muscles  of  deglutition  lasts 
for  some  days.  Weigand  says  that  when  an  animal  continues  lying  for  idx 
to  eight  days,  unless  it  can  eat  and  drink,  it  should  be  killed. 

Causes. 

The  unanimous  opinion  with  regard  to  this  disease  is  that  it  is  peculiar  to 
the  parturient  condition,  and  that  it  has  a  close  relation  to  the  state  of  the 
Cow  previous  to  parturition — to  a  more  or  less  marked  rcLce  or  indrndval 
predisposition.  So  far  as  breed  is  concerned,  it  is  a  fact  that  the  Cows  most 
liable  to  be  attacked  are  those  in  which  the  secretion  of  milk  is  abundant — 
''  deep  milkers  " — and  which  are  in  a  more  or  less  plethoric  condition.  With 
the  perfecting  of  Cows  for  the  production  of  milk,  this  disease  has  become 
vastly  more  prevalent,  Numerous  observers  testify  to  this  fact  "  Since  in 
Algau,"  writes  Bentele,  ''  the  Cow  has  been  so  laigely  utilised  for  the  pro- 
duction of  cheese — converted  into  a  milk  machine,  in  fact — the  previously 
unknown  calving-fever  has  appeared." 

So  it  is,  that  in  countries  or  districts  where  bovines  are  reared  mora  for 
their  flesh  than  their  milk,  parturient  apoplexy  is  not  a  very  common 
malady,  and  the  losses  from  it  are  comparatively  smalL  It  is,  therefore,  a 
disease  almost  peculiar  to  the  best  breeds  of  milch  Cows. 

With  regard  to  individual  predisposition^  there  can  be  no  doubt  that  even 
in  these  breeds  there  are  animals  which  sufifer  from  parturient  apoplexy  mcoe 
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than  others ;  and  instances  are  reported  of  Cows  being  attacked  after  several 
consecutive  births. 

Plethora^  there  can  be  no  donbt,  exercises  a  great  influence  in  the  produc- 
tion of  the  disease.  Thus  it  is  chiefly  among  the  well-fed  Cows,  particularly 
those  kept  for  milk,  in  the  vicinity  of  large  towns,  and  which  seldom  or  ever 
leave  their  stable,  and  are  abundantly  nourished  immediately  before  calving, 
that  parturient  apoplexy  prevails  most  seriously  and  extensively.  It  is  true 
that  it  may  attack  Milch  Cows  in  moderate,  or  even  in  comparatively  poor 
condition ;  but  then  it  will  be  found  that  their  hygienic  management  is 
*  at  fault.  For  instance,  as  Saint-Cyr  observes,  they  are  Cows  which,  having 
been  scantily  fed  during  a  long  wiater,  are  abundantly  supplied  with  food 
in  the  spring ;  or  they  are  Cows  which,  purchased  in  low  condition,  receive 
a  large  supply  of  food  from  their  new  owner.  Kohne  (Gurlt  and  Hertwig's 
Magazin,  1855)  states  that  he  had  occasion  to  observe  eighty  cases  of  this 
disease  at  Kemper  (Ehemsh  Prussia),  and  that  the  majority  were  Cows 
which,  bought  lean  in  Holland  some  time  before  parturition,  had  passed 
without  any  gradual  transition  from  the  Dutch  pastures  to  the  stables  of  the 
Ehenish  feeders,  where  they  received  a  large  amount  of  food.  Kniebusch 
(Ibid.)  and  others  have  made  similar  observations.  It  has  also  been  remarked 
that  a  oniform,  and  even  abundant  diet,  is  less  dangerous  than  an  abrupt 
change  from  scarcity  to  generous  allowance. 

Permanent  confinement  to  the  stable  also  acts  in  a  similar  manner  to 
abundant  and  stimulating  food,  by  inducing  plethora  and  laxity  of  fibre. 
Thus  it  is,  that  while  the  disease  is  prevalent  in  the  cowsheds  of  towns,  or  in 
those  from  which  the  cattle  are  seldom  driven  out  to  graze  or  for  exercise,  it 
is  almost,  if  not  quite,  unknown  in  hilly  pastures. 

Age^  or  rather  the  development  of  lactation,  has  also  a  powerful  influence. 
When  the  secretory  power  has  reached  a  certain  point,  the  Cow  appears  to 
become  much  more  predisposed  to  an  attack.  Thus  it  is  asserted  that  par- 
turient apoplexy  has  never  been  observed  in  a  primipara,  and  very  rarely 
indeed  before  the  third  calf,  when  the  lactiferous  system  has  almost  attained 
its  maximum  development  in  the  more  precocious  breeds.  In  twenty-nine 
cases  reported  by  Haycock  {VeteriTiarian,  1851),  3  occurred  after  the  third 
calf,  5  after  the  fourth,  16  after  the  fifth,  2  after  the  sixth,  3  after  the  eighth. 
After  the  third  calf,  or  even  previous  to  its  birth,  dairy-keepers  are  averse  to 
purchasing  the  better-bred  Milch  Cows. 

Temperaiure  is  supposed  to  influence  the  production  of  the  disease,  and 
especially  exposure  to  cold.  The  suppression  of  the  cutaneous  functions,  and 
the  determination  of  the  blood  from  the  surface  of  the  body  to  the  internal 
organs,  must  favour  congestion  of  these  organs.  Therefore  it  is  that  currents 
of  cold  air,  lying  on  cold  ground,  and  cold  fluids  ingested  immediately  after 
parturition,  have  been  looked  upon  as  powerful  occasional  causes.  Sanson 
thinks  that  the  sudden  expulsion  of  the  blood  so  abundantly  contained  in 
the  uterine  mucous  membrane  and  cotyledons — ^and  which  should  be  only 
slowly  diffused — forces^that  fluid  into  the  neighbouring  vessels,  and  surcharges 
them  beyond  measure;  while  Ayrault  is  of  opinion  that  the  cold  air,  entering 
the  uterine  cavity  by  its  partially  dilated  os,  drives  the  blood  from  the 
mucous  membrane  into  the  other  viscera,  suddenly  checks  the  lochial  secre- 
tion, and  thus  gives  rise  to  the  disease.  This  lochial  secretion  plays 
an  important  part  in  the  genesis  of  the  malady,  acccording  to  several 
authorities. 

Other  writers  suppose  that  the  disease  is  more  common  during  warm  than 
cold  seasons.     In  fact,  it  prevails  in  the  most  diverse  temperatures,  and  it  is 
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as  serious  in  cold  as  in  warm  weather.  Sometimes  the  namber  of  cases  is 
very  great,  without  any  reference  to  heat  or  cold ;  then  almost  suddenly 
they  subside,  and  no  more  outbreaks  occur  for  some  time.  This  has  led  to 
the  supposition,  again,  that  it  depends  for  its  development  on  a  peculiar 
condition  or  epizootic  constitution  of  the  atmosphere,  but  in  what  this  con- 
aists  no  one  has  attempted  to  explain.  Kdhne  says :  "  It  is  certain  that 
when  one  of  these  periods  of  vitulary  fever  prevails,  a  change  of  atmosphere 
has  occurred  or  is  about  to  take  place,  though  the  converse  is  not  true — ^for 
when  an  atmospheric  change  takes  place  we  cannot  predict  an  invasion  of  tlus 
fever.  But  if  it  happens  that  several  cases  of  the  malady  follow  each  other 
immediately  during  a  certain  atmospheric  constitution,  we  may  assursdly 
predict  a  change  in  the  weather.  This  change  most  frequently4consiata  in 
a  transition  from  settled  to  rainy  weather,  bringing  about  a  diminution  in 
the  barometric  pressure." 

Some  veterinarians  have  ascribed  the  disease  mainly  to  infection — assimi- 
lating the  puerperal  fever  of  woman  to  the  parturient  jmxesstfs  in  the  Cow, 
but  of  this  there  is  little  evidence  indeed ;  while  others,  as  already  mo- 
tioned, imagine  that  it  is  merely  a  nervous  form  of  parturient  fever,  and  doe 
to  blood-poisoning. 

Giinther,  very  many  years  ago,  and  a  few  others  more  recently,  fincied  it 
was  produced  by  a  moral  influence,  and  that  this  was  the  removal  of  the 
Calf  soon  after  birth,  which  distressed  the  Cow.  But  it  was  forgotten  that 
the  malady  sometimes  occurs  when  the  Calf  is  with  the  Cow,  and  sacking; 
and  that  other  creatures  in  which  the  moral  Acuities  are  more  highly  deve- 
loped, and  which  exhibit  great  anxiety  and  distress  on  being  deprived  of 
their  progeny,  yet  do  not  suffer  horn  parturient  apoplexy.  Besides,  the  latter 
is  no  more  prevalent  in  those  countries  or  districts  where  the  calves  are 
taken  away  from  the  Cows  at  an  early  period,  than  where  they  are  allowed 
to  remain  with  them. 

Others  also  have  attributed  the  occurrence  of  the  disorder  to  mental 
excitement  during  the  act  of  parturition ;  but  surely  this  excitement  most 
be  greater  with  the  first  calf  or  with  the  second — ^when  the  disease  seldom 
or  never  appears — than  with  the  third,  fourth,  or  fifth  calf,  when  it  is  ao 
frequent  Kot  only  this,  but  it  is  a  notorious  fact  that  parturient  apoplexy, 
in  almost  every  case,  follows  an  easy  and  rapid  expulsion  of  the  foetus  with- 
out assistance,  and  ejection  of  the  foetal  membranes  at  the  ordinary  tim& 
Indeed,  parturition  is  generally  wonderfuUy  easy  and  the  opposite  of  ahnor- 
maL  So  much  is  this  the  case,  that  Kohne  boldly  asserts  that  a  difficult  or 
protracted  delivery  is  never  followed  by  this  disease ;  and  another  authoritj 
^Banderschieren)  is  no  less  positive  in  declaring  that  if  a  Cow  has  a  difficolt 
calving,  or  if  the  placenta  is  retained,  there  is  little  reason  to  apprehend  an 
ikttack  of  the  disease. 

The  more  rapidly  the  uterus  contracts  and  resumes  its  normal  size,  so  the 
more  danger  there  is  of  parturient  apoplexy ;  while  the  longer  it  remains 
relaxed  or  the  membranes  are  retained  in  it,  so  the  chances  are  diminished. 
In  the  examination  of  the  bodies  of  Cows  which  have  perished,  the  uteras 
is  generally  found  very  firmly  contracted.  Before  the  expulsion  of  the  fcetal 
membranes,  the  disease  is  exceptionally  rare.  In  a  very  few  cases,  the  attack 
has  commenced  during  parturition,  and  in  still  fewer  before  birth,  and  then 
when  the  lacteal  secretion  had  not  appeared. 

Constipation  and  gastric  repletion  have  been  held  by  one  or  two  writers 
to  be  causes,  and  others  attribute  it  to  over-feeding  immediately  before  pa^ 
turition. 
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These  are  the  chief  causes  which  have  been  given  as  operating  in  the  pro- 
duction of  this  grave  affection  ;  and  it  will  be  seen  that  they  are  sufficiently 
numerous  and  diversified  to  prove  that  the  nature  of  the  disease  is  obscure — 
so  far  at  least  as  its  etiology  is  concerned.  We  shall  only,  therefore,  recapi- 
tulate what  we  have  said  with  regard  to  the  salient  points  of  this  question, 
by  stating  that  parturient  apoplexy,  as  a  rule,  attacks  Cows  within  one 
to  five  days  afber  parturition,  and  especially  when  that  act  has  been  easy, 
prompt,  and  natuiul;  and  that  the  animals  which  are  affected  are  those 
of  the  higher  breeds,  good  milkers,  in  a  state  of  plethora,  and  pluriparse. 
This  brings  us  to  a  consideration  of  the  j^tholoffical  anatomy  and  nature  of 
the  malady. 

PaiJiologicaJ  Anatomy. 

Notwithstanding  the  numerous,  characteristic,  and  striking  symptoms 
which  mwk  this  disease,  the  post-mortem  appearances,  no  matter  whether 
the  animal  has  been  killed  or  aUowed  to  die,  are  for  the  most  part  of  a 
negative  character.  In  the  majority  of  the  descriptions  there  is  much  bon- 
fusion,  the  lesions  of  parturient  fever  being  mistaken  for  those  of  parturient 
apoplexy,  and  vice  versdf  just  as  the  two  diseases  are  confounded  with  each 
other.  In  this  malady  the  generative  organs  are  usually  little  changed ;  the 
uterus  may  be  congested — which  it  always  is  immediately  after  parturition, 
or  it  may  even  be  paler  than  usual ;  it  is  generally  firmly  contracted. 

The  digestive  oigans  are  also  usually  normal,  or  their  bloodvessels  are  - 
much  distended — perhaps  due  to  paralysis  of  the  vaso-motor  system  of 
nerves.  The  rumen  is  distended  with  gas  in  many  cases,  and  the  third 
compartment  of  the  stomach  often  filled  with  hard  dry  food  between  its 
leaves,  while  the  intestines  contain  somewhat  hardened  faeces.  The  gall- 
bladder is  sometimes  much  distended.  The  lungs  are  normal,  perhaps 
slightly  emphysematous ;  at  other  times  congested,  or  in  different  stages  of 
pneumonia  if  foreign  matters  have  obtained  access  to  the  air-passages.  The 
examination  of  the  brain  has  not  yielded  very  satisfactory  or  constant 
results.  Some  authorities  have  not  discovered  any  pathological  lesions 
worthy  of  note,  either  in  the  brain,  spinal  cord,  or  their  envelopes ;  whil6 
others  have  found  well-marked  and  important  lesions.  These  varied  from 
venous  congestion  to  oedema,  anaemia,  and  exudation.  Bragard,  cited  by 
Eainard  and  Saint-Cyr,  constantly  found  injection  of  the  brain  and  its 
meninges.  Saake  and  Festal  have  also  witnessed  congestion  of  the  vessels 
of  the  *encephalon,  sub-arachnoideal  effusion,  extravasation,  and  blood-clots 
on  the  surface  of  the  cerebrum  and  cerebellum.  Lecouturier  has  seen  seroua 
effusion  in  the  lateral  ventricles — traces  of  spinal  meningitis ;  while  Binz 
has  observed  a  sanguineous  extravasation  and  gelatinous  matter  at  the  origin 
of  the  sympathetic  nerve,  and  Fabry  blood-clots  at  the  base  of  the  brain, 
with  serum  in  the  cavity  of  the  arachnoid. 

In  one  instance  Schaack  mot  with  a  clot,  three-fouHhs  of  a  line  in  thick- 
ness, covering  the  left  side  of  the  medulla  oblongata,  and  serous  effusion  into 
the  lateral  ventricles ;  and  in  another  instance  an  inflammatory  exudate  on 
the  right  side  of  the  cerebellum.  Harms  has  found,  in  many  cases,  air  in  the 
cerebral  bloodvessels ;  and  J^oquet  and  others  have  reported  alterations  in 
the  spinal  cord,  which  was  reddened,  congested,  more  rarely  covered  with 
exudate — chiefly  in  its  lumbar  portion,  and  sometimes  the  sciatic  plexus  of 
nerves  has  been  affected. 

Abadie  {Reeueil  de  Mid.  ViUrinaire,  1873,  p.  953)  made  a  careful  examination  of  a 
Cow  which  was  attacked  twenty-four  hours  after  an  easy  delivery,  and  died  ia 
eighteen  hours.    The  rumen  was  filled  with  dry  food  ;  the  second  compartment  of 
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the  stomach  was  normal,  but  the  third  was  distended  with  hard  cakes  ;  the  foorth 
was  normal.  The  macoos  membrane  was  leaden-coloured,  and  in  the  pylorus  and 
caecum  he  found  a  laise  patch  of  ecchymosis.  In  the  uteros  the  cotyledons  were 
shrivelled,  whitish,  and  the  lining  membrane  pale.  The  organ  itself  was  well  con- 
tracted, and  there  was  no  trace  of  after-birth  or  lochia ;  it  was  more  dry  than  moist, 
and  the  cervix  was  covered  by  a  small  quantity  of  mucus.  The  colour  of  the  utems 
contrasted  stron^^y  with  that  of  the  vagma^  the  posterior  part  of  which  was  congested, 
and  towards  the  vulva  was  a  wide  patch  of  ecchymosis.  The  upper  surface  of  the 
lining  membrane  was  dry.  In  the  udder  was  plenty  of  milk  of  good  quality.  The 
kidneys  and  bladder  .were  normal ;  the  latter  was  filled  with  reddish  nrine.  The 
blood  in  .the  vessels  was  dark-coloured  and  inclined  to  coagulate.  There  were  a  few 
ecchymosed  spots  on  the  surface  of  the  heart,  which  was  otherwise  healthy.  13ie 
lungs  were  normal,  though  full  of  dark  blood,  and  emphysematous  at  the  left  anterior 
border ;  the  bronchial  mucous  membrime  was  of  a  livid-red  hue,  and  without  mucus ; 
out  of  the  trachea,  as  well  as  frem  the  nostrils,  flowed  a  quantity  of  fluid  mixed  with 
food.  When  the  head  was  cut  off  no  fluid  escaped.  The  dura  mater  of  the  brain 
was  normal ;  no  fluid  in  the  sub-arachnoideal  space,  but  the  arachnoideal  membrane 
and  pia  mater  appeared  somewhat  infiltrated  and  opaque.  The  brain-substance  had 
«  natural  hue  without  blood-points  {puncta  wuculo9a)  on  section.  There  was  no  trace 
of  fluid  in  the  ventricles.     The  other  organs  were  healthy. 

Naturei, 

With  regard  to  tbe  nature  or  efficient  cause  of  tbe  disease,  there  has  been, 
and  is  even  now,  much  divergence  of  opinion,  as  already  stated.  With  some 
authorities  it  is  a  fever — a  nervous  or  paralytic  form  of  parturient  ferer,  closely 
allied  to  the  puerperal  fever  of  woman,  and  due  to  a  blood-poisoning :  the 
two  forms  only  differing  in  degree.  But  we  have  shown  that  there  is  no 
fever ;  that  the  temperature  is  rarely  above,  but  is  generally  below,  the 
normal  standard;  and  that  sometimes  the  animal  recovers — all  the  symptomB 
disappear  in  a  remarkably  brief  space  of  time,  and  leave  not  the  slightest 
trace  of  either  fever  or  inflammation.  This  theory  is  opposed  to  the  most 
careful  and  exact  observations,  and  is  evidently  based  upon  erroneous 
notions,  or  through  mistaking  metritis  or  metro-peritonitis,  with  its  septic 
fever,  for  this  disease. 

With  other  writera  the  disease  is  considered  to  be  a  grave  form  of  gastric 
fever — this  opinion  being  based  on  the  circumstance  that  there  is  constipa- 
tion, and  impaction  of  the  digestive  organs  with  hard  dry  food.  But  impac- 
tion does  not  produce  the  symptoms  of  parturient  apoplexy,  neither  does  it 
<iause  death  in  such  a  brief  period.  Again,  it  is  supposed  that  mephitic 
gases,  generated  in  the  digestive  apparatus,  enter  the  blood,  alter  it,,  and  so 
produce  disturbance  and  stupefaction  in  all  the  organs.  But  no  proof  of  the 
existence  of  such  a  gas  is  given  us. 

The  increase  in  the  proportion  of  white  corpuscles  in  the  blood  towards 
the  end  of  pregnancy  and  after  parturition,  has  led  some  writers  to  imagine 
that  the  disease  might  be  a  kind  of  leucocythaBmia.  But  it  is  evident  that 
this  cannot  be  so. 

Again,  the  disease  has  been  considered  as  in  its  essence  a  cerebral  or  spinal 
congestion,  encephalitis,  myelitis,  a  meningo-cephalitis,  or  a  cerebral  or 
medullary  apoplexy,  according  to  the  nature  or  the  seat  of  the  lesions  foond 
after  death.  But  some  of  these  opinions  are  opposed  by  the  fact,  that  many 
of  the  lesions  on  which  they  are  based  are  not  found  in  all  cases  of  death, 
and  that  recovery  is  often  quite  rapid.  With  regard  to  cerebral  congestion 
and  apoplexy  we  shall  have  to  refer  hereafter. 

Many  high  authorities — such  as  Kohne,  Caraten-Harms,  Wannovins, 
Fusch,  Hull,  Baumeister-Eueff,  Barlow,  and  othera — ^have  maintained  that 
the  disease  is  primarily  a  derangement  or  paralysis  of  the  ganglionic  nenroas 
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eystem,  wliich  affects,  or  is  extended  to,  the  spinal  coid  and  brain  daring 
the  course  of  the  disease.  The  following  explanation  is  offered  in  support 
of  this  opinion.  A  too  easy  birth  throws  out  of  play  a  certain  amount  of 
the  nervous  force  destined  to  the  accomplishment  of  this  act.  Hence,  there 
is  a  disproportion  between  the  polar  tension  of  the  force  conveyed  bj  these 
nerves  and  the  muscular  irritability,  and  consequently  an  obstacle  to  the 
conductibility  of  the  nerves  charged  with  the  distribution  of  this  superfluous 
portion  of  the  nerve  force.  Barlow  thought  that  this  disturbance  in  the 
function  of  the  sympathetic  nerves  produces  arrest  of  secretion  and  general 
congestion,  especially  of  the  brain  and  spinal  cord.  Contamine  is  more  or 
less  a  partisan  of  tlus  theory,  as  he  explains  the  origin  of  the  disease  by- 
stating  that  a  reserve  of  nervous  influence  which  is  not  expended  in  the 
animfds  that  calve  easily,  by  a  reflex  movement  acts  at  flrst  upon  the  spinal 
cord,  and  afterwards  on  the  brain. 

Aiiother  theory — ^that  of  Lafosse — ^is  that  the  malady  is  due  to  the  cir- 
cumstance that  the  milky  fluid  secreted  by  the  cotyledons,  and  absorbed  by 
the  chorial  villi  for  the  nutrition  of  the  foetus,  being  no  longer  separated 
from  the  blood  after  parturition,  remains  in  the  circulation  and  accumu- 
lates there  until  the  mammary  glands  eliminate  it.  When  these  glands  act 
promptly,  the  febrile  movement  is  imperceptible  or  almost, nil;  but  if , they 
are  slow  in  secreting,  then  arises  a  more  or  less  intense  morbid  disturbance, 
due  more  especially  to  the  presence  in  the  blood  of  a  product  foreign  to  its 
normal  composition.  Without  commenting  at  any  length  on  this  theory,  it 
may  bo  sufficient  to  mention  that  in  some  cases  of  parturient  apoplexy,  the 
function  of  the  mammary  glands  is  not  suspended. 

Others — among  them  Deneubourg — ^trace  the  commencement  of  the 
disease  to  milk  fever,  the  intensity  of  which,  originated  by  a  rapid  and  easy 
delivery,  is  in  proportion  to  the  development  and  secretory  power  of  the 
mammaB.  The  resulting  disturbance  is  spread  over  the  entire  economy, 
and  favoured  by  the  repletion  of  the  stomach  and  the  pre-existing  plethora 
— suddenly  increased  by  the  mass  of  blood  which  goes  to  the  uterus  during 
pregnancy — as  well  as  by  the  state  of  the  nervous  system  in  general  which 
the  pains  of  labour  have  induced,  excites  grave  disturbance  in  the  important 
functions  of  digestion,  circulation  and  innervation.  Hence  arise  disorders, 
as  much  more  sudden  and  serious  as  the  repletion  of  the  stomach  and  the 
plethora  are  great,  the  blood  is  rich  and  plastic,  and  the  irritability  of  the 
nervous  system— especially  the  ganglionic — is  excited.  Consequently,  we 
have  a  general  functional  disturbance  resulting  from  the  '*  congesting " 
action  of  all  the  cerebro-spinal  and  trisphlanchnic  or  ganglionic  nervous 
systema 

For  Sanson,  the  collapsus  of  parturition  is  the  consequence  of  a  sudden 
disturbance  in  the  physiological  condition  of  the  uterus  after  parturition, 
consisting  in  the  sudden  removal  of  blood  which  congested  the  organ  at  that 
time  ;  as  during  gestation  a  large  portion  of  the  blood  is  diverted  towards 
the  pelvic  region,  where  the  uterus  is  lodged.  After  parturition  the  mucous 
membrane  and  cotyledons  of  the  organ  have  lost  their  function,  and  the 
enormous  quantity  of  blood  they  contained  is  suddenly  thrown  into  the 
circulation,  surchai^es  the  neighbouring*  vessels  beyond  measure,  and  pro- 
daces  collapse.  In  proof  of  this^  at  the  autopsies  he  made,  Sanson  affirms 
that  the  mucous  membrane  and  cotyledons  were  always  found  bloodless,  and 
of  a  pale-yeUow  colour. 

Wermer  is  of  opinion  that  the  vascular  system  is  involved, — as  mani- 
fested by  the  diminution  in  temperature  and  the  lacteal  secretion — as  well 
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as  the  nervous  system — shown  by  the  general  depression  and  loss  of  sensi- 
bility, inactivity  of  the  spinal  cord  in  the  dorsal  region,  difficulty  in  diges- 
tion, quickened  heart's  action,  and  slowing  of  the  respiration;  and  the 
causes  he  believes  to  be  a  bad  regime,  and  pressure  of  the  fostus  on  the  sto- 
mach and  intestines,  diaphragm,  vena  cava,  and  posterior  aorta.  A  too  rapid 
evacuation  of  the  contents  of  the  uterus  brings  about  a  fall  of  the  abdommal 
viscera,  dilatation  of  the  posterior  aorta,  and  slackening  of  the  circulation. 

This  theory  of  Wermer's  is  somewhat  analogous  to  that  of  Franck,  who 
compares  the  disease  to  the  parturient  eclampsia  of  woman,  and  has  done 
more  to  elucidate  its  pathology  by  calling  to  his  aid  modem  physiological 
teaching,  than  any  previous  investigator. 

The  great  importance  of  the  subject  &om  a  pathological  and  therapeutical, 
no  less  than  from  an  economical,  point  of  view,  induces  us  to  notice  hb 
statiements  at  greater  length  than  we  have  done  those  of  other  veterinaiy 
writers,  as  we  think  they  go  far  to  furnish  an  explanation  of  the  phenomena 
of  this  disease. 

Franck  {JVochenschrift  fur  TJiierheilkunde,  1876,  Nos.  21,  22)  says  that 
nearly  all  the  theories  set  up  have  this  in  common,  that  their  correctnesB  or 
incorrectness  has  never  been  supported  by  experiments.  If  we  consider  the 
conditions  which  are  present  at  parturition,  as  well  as  the  symptoms  of  the 
disease,  we  are  led  to  attribute  the  origin  of  the  latter  to  an  acute  amtma 
("  Blutarmuth " — ^poverty  of  blood),  and  consequent  sudden  loss  of  brain 
power.     With  respect  to  this  the  following  questions  have  to  be  answered : 

1.  Do  the  same  symptoms  appear  in  sudden  brain  anaemia  as  occur  in 
calf-fever  {'^  Kalbefiebers,''  the  popular  name  for  the  malady  in  Germany)! 

2.  Has  brain  anaemia  any  relation  to  calf-fever  ? 

3.  If  so,  what  occasions  this  brain  anaemia  ) 

Now  as  regards  the  first  question,  it  is  an  indisputable  &ct  that  the 
functions  of  the  brain  are  in  a  great  measure  dependent  on  the  state  of  the 
circulation.  A  large  array  of  physiological  facts  tend  to  show  that  reduced 
flow  of  blood  in  this  oigan,  and  consequent  diminished  oxidation  of  the 
brain  ganglia^  lead  to  lethaigy,  lessened  reflex  action,  loss  of  volition,  and 
complete  unconsciousness.  Snakes,  which  seldom  feed,  but  which  on  Uiese 
occasions  consume  an  enormous  quantity  of  food,  are  known  to  be  in  this 
comatose  state  after  one  of  their  heavy  meals ;  they  either  move  about  slog- 
gishly  or  not  at  all,  are  quite  stupid,  make  no  attempt  to  flee  from  danger, 
and  can  be  then  easUy  destroyed.  This  is  due  to  a  peculiar  distribation  of 
the  blood.  A  large  proportion  of  this  fluid  must  necessarily  be  diverted  to 
the  stomach,  in  order  to  convert  the  enormous  quantity  of  food  into  chyle ; 
consequently,  the  stomach  has  much  more  blood  during  the  process  of  dige^ 
tion  than  when  this  is  not  going  on.  The  stomach  having  absorbed  the 
blood,  it  follows  that  the  brain  and  muscular  system  must  suffer  from  a 
deprivation  of  it  Now  there  is  a  general  physiological  law  to  the  effect, 
that  organs  cannot  perform  their  functions  without  a  sufficient  supply  of 
the  vital  fluid ;  and  as  the  cerebrum  is  the  seat  of  volition  and  of  conscious- 
ness, these  two  functions  are  diminished  in  activity  by  sudden  loss  of 
blood,  and  if  the  deprivation  is  very  considerable,  the  brain  entirely  ceases 
to  act. 

Eemove  the  cerebrum  from  an  animal  (such  as  a  pigeon),  and  the  same  S3rmp- 
toms  appear ;  the  animal  is  no  longer  conscious  of  what  is  going  on ;  it  can 
no  longer  assert  its  will  or  control  its  movements ;  it  lies  as  if  in  a  dream, 
but  otherwise  its  health  is  unimpaired.  It  is  different,  however,  if  the 
whole  of  the  brain  loses  much  blood ;  then  certain  functional  disturbances 
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of  the  oigan  are  manifest,  which  often  tenninate  in  total  tinoonsciousuess. 
In  naioofiis  the  biain  is  poor  in  blood  and  pale ;  the  action  of  cold  on  it 
pEodnees  contraction  of  the  bloodvessels  and  ansemia,  resulting  in  lethargy 
and,  finally,  nnconscioosnesst 

Even  daring  sleep  there  is  less  blood  in  the  brain  than  when  awake. 
The  fontanella  of  children  collapse  somewhat  daring  sleep,  and  the  upper 
SQi&oe  of  the  brain  itself  becomes  pale,  as  has  been  shown  to  be  the  case  in 
animals  by  Durham.  Strike  a  dog  a  seyere  blow  on  the  muzzle,  and  it  will 
at  once  become  insensible,  and  perhaps  quickly  die.  This  is  owing  to  the 
blow  haying  affected  the  inhibitory  filaments  (in  the  track  of  the  fifth  cere- 
bral nerve  are  a  number  of  these  filaments,  which  excite  the  contraction  of 
the  vesselB),  and  caused  them  to  bring  about  complete  contraction  of  the 
small  cerebral  arteries,  so  that  the  brain  becomes  suddenly  deprived  of 
arterial  blood ;  hence  unconsciousness  and  death*  There  is  also  the  instruc- 
tive experiment  of  Groltz,  by  which,  when  the  heart's  movements  are  made 
to  stop  at  the  diastole,  the  bloodvessels  dilate,  especially  those  of  the  portal 
system,  and  there  is  brain  amemia. 

All  this  tends  to  show  that  the  same  symptoms  are  common  to  anasmia  of 
the  brain  and  calf-fever.  No  doubt  coma  can  result  fi»m  deficient  oxidation 
of  the  ganglion-cells  of  the  cerebrum,  from  exclusion  of  air ;  or  blending  of 
matter  or  carbonic  acid  therein,  which  prevent  the  blood  from  passing*  into 
the  tissues,  will  readily  induce  coma.  Another  symptom  must  be  referred 
to — ^paralysis.  This  symptom  manifests  itself  in  two  ways — in  single 
mosdes  or  in  gtoups  of  muscles.  In  the  first,  the  nerve  connected  with  the 
muscle,  or  its  centrum  in  the  brain  or  spinal  cord,  ceases  to  act  This  is  the 
oommoneet  form  of  paralysis,  and  may  be  due  to  apoplexy.  In  the  second 
case,  the  paralysis  may  arise  from  functional  inactivity  of  the  volitional 
centre,  located  in  the  cerebrum.  The  animal,  as  a  rale,  makes  no  attempt 
to  move,  or  cannot  take  the  initiative  in  movement ;  and  we  might  be  in- 
clined to  designate  it  as  "  paralysis  of  the  wilL"  Some  of  the  symptoms 
of  paralysis  which  appear  at  the  commencement  of  calf-fever,  may  certainly 
be  traoed  to  the  latter  form.  Saake  seems  to  be  quite  convinced  of  this, 
for  he  saya  that  the  paralysis  is  owing  to  a  disinclination  to  move  the  hinder 
parts. 

In  the  second  place,  it  is  particularly  interesting  to  note  the  frequent 
oocurrence  of  epileptic  attacks  and  spasm&  The  latter  can  be  produced  by 
sudden  ftTHftrnm  of  the  brain.  The  various  centres  in  the  medulla  oblongata 
can,  accoxdiog  to  Landois,  be  irritated  by  ansemia ;  and  sudden  and  acute 
aniemia  of  the  medulla  oblongata  is  most  likely  to  occur  in  the  fourth  ven- 
tricle, above  and  behind  the  pons  where  the  "spasm-centre"  (Krampfezen- 
twn)  ia  situated.  From  this  may  arise  convulsions  which  are  very  similar 
to,  if  not  identical  with,  epilepsy.  Epilepsy  can,  however,  in  many  instances 
be  traced  to  anaimia  of  the  brain  and  medulla  oblongata,  induced  by  reflex 
action  of  the  vaso-motor  centres,  or  direct  influence  of  the  inhibitory  nerves. 
We  may  easily  be  convinced  of  this  by  watching  an  animal  which  is  being 
bled  to  death  after  being  stunned.  When  nearly  all  the  blood  has  escaped, 
and  reflex  action  through  the  cornea  can  no  longer  take  place,  insensibility 
and  acate  convulsions  (Opisthotonos)  then  set  in — ^the  .latter  bearing  the 
doeeet  zesemUance  to  those  of  epilepsy  and  calf-fever,  and  are  assignable  to 
the  same  cause. 

The  comatose  symptoms  occur  chiefly  in  distinct  an»mia  of  the  brain  sur- 
face and  cerebral  ganglia,  and  when  the  medulla  oblongata  is  involved  oon- 
volsiona  pievaiL    It  does  not  seem  out  of  place  to  direct  attention  to  the 
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Sosenbeig-Traube  theory  as  to  the  eclampsia  of  woman,  which  a^&B 
equally  to  that  of  Gow&  This  theoiy  can  be  summed  up  in  the  following 
sei^tences :  1.  The  origin  of  the  symptoms  of  eclampsia  lies  in  the  altflroi 
conditions  of  the  brain  circulation,  and  not  in  a  ursmic  blood-paJBoning,  as 
Frerichs,  Listzmann,  Braun,  and  others  have  maintained ;  2.  This  altand 
circulation  in  the  brain  is  brought  about  by  increased  aortic  presson,  and 
perhaps  also  by  direct  reflex  brain-stimulus.  Owing  to  the  sudden  and  Tioknt 
contractions  of  the  uterus,  blood  must  be  poured  into  the  aorta,  and  tha 
consequence  will  be  hyperssmia,  and  afterwards  oedema  and  anaemia,  of  the 
bndn ;  3.  The  brain  oedema  and  the  aniemia  resulting  therefrom,  are  iDato- 
rialiy  a£fected  by  the  aqueousness  of  the  blood  after  parturition.  This  hy- 
dnemia  is  undoubtedly  increased  during  the  last  period  of  pregnancy,  by  tha 
appearance  of  albumen  in  the  urine. 

This  theory  is  all  the  more  valuable,  as  its  correctness  has  been  experi- 
mentally demonstrated  on  liying  animals.  Bidder  and  Monk  hsTa  made 
experiments  with  regard  to  eclampsia  in  animala  They  first  injected  tepid 
water  into  the  carotids ;  and  as  soon  as  the  pressure  of  the  water  reached 
seven  times  that  of  the  blood,  coma  and  convulsions  immediately  set  io. 
The  dilution  of  the  blood  does  not  altogether  account  for  the  conTolaioBa. 
Strong  and  momentary  pressure  had  no  effect ;  but  when  the  preasore  vu 
applied  continuously,  coma,  spasms,  or  at  least  unconsciousness,  reedtadf 
Bidder  came  to  the  conclusion  that  increased  blood-pressure  alone  would  not 
produce  eclampsia ;  and  that  this  fluid  must  be  much  more  impoveiiahed, 
and  the  pressure  more  durable,  to  induce  this  condition.  Althongh  it  ea&- 
not  be  denied  that  the  injection  of  warm  water  causes  certain  changes  in 
the  blood  and  unknown  disturbances  in  the  brain,  and  although  we  can 
arrive  at  no  definite  conclusion  as  to  the  extent  of  blood-pressure  in  tin 
vessels  of  the  brain,  these  experiments  are  of  the  utmost  importance. 

The  question  now  is  whether,  in  calf-fever,  changes  in  the  brain  occur,  saeh 
as  are  portrayed  in  the  Bosenbeig-Traube  theory?  This  question  most  be 
answered  in  the  affirmative.  Nearly  all  those  who  have  had  opportanitieBof 
dissecting  cows  which  died  of  calf-fever,  mention  that,  according  to  the  stage 
in  which  death  occurred,  hyperaemia  of  the  brain,  brain  oedema,  and  exuda- 
tion in  the  cranial  cavity.  As  soon,  however,  as  it  reaches  the  degree  of 
brain  oedema,  anaemia  sets  in.  It  may  as  well  be  casually  remarked,  tiiat 
animab  may  suffer  from  arterial  anaemia — and  this  is  most  likely  to  indnoe 
eclampsia — simultaneously  with  venous  hypersemia  of  the  brain. 

The  question  may  be  asked.  How  is  it  that  such  a  brain  anamiia  eDSoes 
after  calving,  and  what  makes  it  so  prevalent  among  cattle f  Asa  matter 
of  fact,  there  are  a  host  of  conditions  during,  and  particularly  after,  calving 
which  are  most  favourable  to  an  attack  of  eclampsia,  from  the  Ttaube- 
Bosenberg  point  of  view.  It  is  also  a  feu^t  that  calf-fever  sets  in,  almost 
without  any  exception,  during  or  after  parturition,  and  simultaneouiBly  vith 
the  involution  period  of  the  uterus.  In  many  cases,  the  commencement  of  the 
malady  corresponds  with  the  ''  after-pains."  Furthermore,  the  malady  in  ques- 
tion principally  attacks  Cows  which  are  in  good  milk,  and,  as  a  rule,  those 
which  are  best  fed ;  and  these  attacks  generally  follow  easy  parturitions.  Con- 
sequent on  the  uterus  contraction  and  diminution,  a  great  portion  of  the  ciico- 
ktion  is  diverted  firom  it.  The  blood  is  poured  into  the  larger  trunks  and 
into  the  aorta.  The  quicker  and  more  continuous  the  uterus  contnetioiis, 
the  more  considerable  is  this  flow  of  blood.  Attention  may  casually  he 
directed  to  the  &ct,  that*  the  after-pains  are  much  more  severe  and  con- 
tinuous after  a  speedjK  parturition,  than  after  a  tardy  one*    The  blood  forced 
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back  generally  finds  its  normal  outlet  by  the  udder  and  skin ;  and  by  watch- 
ing every  normal  parturition,  one  can  observe  the  acute  swelling  of  the  udder, 
which  swelling  varies  in  proportion  to  the  number  and  violence  of  the  pains. 
By  this  outflow  into  the  udder  and  skin^  and  by  which  a  collateral  fluxion  is 
established,  the  accumulation  of  blood  already  alluded  to,  which  would  be 
followed  by  aortic  pressure,*  is  got  rid  of  without  detriment  to  the  animaL 
In  cases,  however,  where  this  stoppage  is  sudden  and  violent — as  happens 
after  a  chill  to  the  surface  of  the  body — ^the  aortic  pressure  must  undoubtedly 
be  considerably  increased. 

One  consequence  of  the  increased  pressure — always  easUy  observable  after 
a  little  time,  as  will  be  shown  presently — must,  among  others,  be  congestion 
of  the  brain.  But  the  soft  brain-tissue  can  only  offer  a  slight  opposition  to 
the  distention  of  the  vessels ;  consequently,  sudden  effusion  and,  as  a  result, 
brain  oedema,  ensues.  This  brain  oedema,  on  its  part,  causes  contraction  of 
the  vessels  and,  in  this  way,  arterial  anaemia.  The  whole  process,  which  can 
be  followed  step  by  step,  is  greatly  aided  by  (a)  the  heart's  hyperplasia,  (&) 
the  increased  flow  of  blood,  and  (c)  the  hydremia  which  exists  in  pregnant 
animaLs.  After  parturition,  the  heart  does  not  at  once  resume  its  normal 
size;  it  remains  for  some  time  in  a  hypertrophied  state.  In  fact,  it  seems  as 
if  the  heart,  in  good  milking  Cows,  follows  the  same  law  as  increased  circula- 
tion in  the  swollen  udder,  and  is  much  more  enluged  than  is  the  case  with 
inferior  milking  animals.  The  result  of  increased  power  of  the  heart  is  in- 
creased action.  The  blood,  which  has  been  largely  increased  in  a  pregnant 
animal,  does  not  at  once  return  to  its  normal  quantity  after  parturition,  but 
materially  aids  in  producing  congestion. 

The  remarkable  fieust  always,  however,  holds  true,  that  animals  which  are 
in  good  condition  without  being  fattened  up,  and  those  in  which  the  circula- 
tion is  healthy,  are  particularly  susceptible  to  calf-fever.  An  animal  which 
lias  calved,  is  like  one  into  whose  circulation  a  certain  quantity  of  blood  has 
been  transfused.  This  superabundance  of  blood  does  not  quickly  disappear 
fiom  the  body ;  it  takes,  so  to  say,  the  place  of  a  new  organ.  In  animals 
which  have  just  brought  forth,  the  mUk  secretion  expends  this  blood. 
Hydjrsemia  is  common  to  them  all.  Doubtless,  the  dilution  of  blood  in  preg- 
nant animals  is,  as  a  rule,  over-estimated.  There  are,  however,  many  cases  of 
albuminous  urine  among  Cows  for  some  weeks  before  parturition.  Hydrsemia 
is  the  natural  result  of  this  condition  of  the  urine,  if  it  be  of  long  standing. 
The  watery  condition  of  the  blood  tends  materudly  to  brain  oedema,  ^, 
indeed,  this  be  not  really  the  actual  consequence  of  such  a  condition.  Par- 
ticular inquiries  furnish  statistical  information  as  to  the  number  of  cases  of 
calf-fever  accompanied  or  unaccompanied  by  albuminous  urine. 

It  is  necessary,  however,  to  append  a  consideration  of  a  teleological 
character.  The  act  of  parturition  is  naturally  accompanied  by  great  irrita- 
bility of  the  sensory  nerves,  and  with  much  pain ;  whilst  all  other  operations 
in  animals,  which  have  as  their  object  the  preservation  of  the  creature  or 
species — such  as  appeasing  hunger,  slaking  thirst,  etc. — are  unaccompanied 
by  pain.  There  must  be  some  particular  reason  for  this.  We  know  that  the 
Taao-motor  centre,  and  more  especially  the  vaso-motor  nerves,  together  with  the 
distension  of  the  vessels,  are  greatly  influenced  by  the  sensory  nerves,  because 
of  a  reflex  mechanism  which  exists  between  them;  as  we  know  to  be  the  case, 

*  It  most  be  remembered  that  blood  stasis  and  undue  distention  of  vessels,  is  not  always  due 
to  blood-pressure.  Altered  innerration  of  the  walls  of  the  Teasels  themselrea  can  bring  this 
about. 
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on  a  laiger  scale,  between  ihe  sensoiy  and  motor  neir?eB.  As  a  nde^  iniii- 
tion  of  the  eensoiy  nerves  is  followed,  first  by  oontraction,  then  by  gmt 
dilatation  of  the  vessels,  which  may  even  lead  to  extravasation  in  some  eaaaiL 
The  tendency  to  inflammation  and  its  resolts  must  also  not  be  lost  ai|^t  oL 
It  might  be  imagined  that  the  pains  at  biith  wonld  have  the  effed  of  ex- 
panding the  yessels,  to  admit  of  tiie  flow  of  blood  dixven  out  of  the  gnvid 
ntenuL 

It  has  been  remarked  by  nearly  eveiy  anthoxity,  that  calf-fever  enmn 
after  quick  and  easy  parturition,  when  but  little  assLeAance  has  beenieqmni 
In  such  cases  there  can  be  but  little  pain,  and  therefore  one  would  expect 
little,  if  any,  distension  of  the  Tessels.  But  it  is  just  in  these  cases  of  euj 
parturition  that  a  paiticulariy  severe  aortic  distension  arises ;  as  at  tinm  tlw 
uterus  contracting  too  quickly,  causes  a  mass  of  blood  to  be  suddenly  piq»Ufid 
into  this  vessel  At  other  times,  the  whole  vascular  system  is  unprepeied&r 
the  mass  of  blood  forced  into  it  j  consequently,  the  acnrtic  pressure  roelieB  its 
highest  degree.  The  question  now  presents  itself :  Are  tiiere^  then,  amto- 
mical  indioU^ions  to  show  clearly  why  the  disease  in  question  shonid  be  so 
prevalent  among  cattle,  whilst  with  the  other  domestic  >^wimiila  it  occob  but 
seldom,  or  not  at  all  t  Such  indications  exists  as  a  matter  of  coonei  Ik 
process  of  conveying  blood  to  the  brain  of  ca^e — particularly  to  ihit  of 
ruminants — ^is  a  peculiar  one.  The  Cow  has  no  single  large  vessel—no  osfiA 
inUma — to  convey  blood  to  the  brain,  as  is  the  case  with  the  Mare,  Int  a 
numberof  small  vessels  which  penetrate  to  the  craiual  cavity.  These  tmwIi, 
however,  do  not  spread  over  the  surface  of  the  brain,  as  in  the  Maie ;  tiNj 
form  a  sort  of  network — ^the  reU  mirainle — fcom  both  sides  of  which  a  hneh 
develops  itself  and  which  forms  the  proper  brain  arteries.  The  feUoviDg 
seems  to  be  the  result  of  the  peculiar  distribution  of  the  vessels : 

1.  The  circulation  of  arterial  blood  to  the  brain  is  very  onifovm ;  2.  lne> 
gular  pressure  in  the  aortic  system  cannot  easily,  and  tiien  only  sknrlj,  be 
transmitted  to  the  arteries  of  the  brain.  Now,  however.  Bidder's  expeasoBBk 
have  shown  that  sudden  increase  of  blood-pressure  does  not  ptodooe  tnj 
comatose  symptoms,  but  that  these  always  set  in  if  the  increased  presson  is 
of  any  duration.  Under  these  circumstances,  brain  oedema  is  much  mm 
likely  to  set  in  than  if  the  blood  pressure  were  to  disappear  quickly. 

The  anatomical  arrangement  of  the  reU  mirabiie  la  such  that  it  chieHj 
supplies  the  cerebrum.  This  should  tend  to  explain  why,  in  edampoa  of 
the  Cow,  the  comatose  symptoms  are  so  common  that  convulsions  seem  ex- 
ceptionaL  It  is  an  interesting  &ct  that,  in  Swine,  this  fever  is  often  obar- 
able  in  those  in  which  the  reie  mirabUe  ia  greatly  developed.  Kotkngigo^ 
WaJley  {Fderimariaf^  1874)  asserted  that  this  so-called  calf-f(Bver  ms  de- 
pendent on  Hus  peculiar  distribution  of  the  vessels. 

Ftactically,  as  yet  no  illness  has  been  observed,  such  as  attacb  the 
Cow  and  J&ibie,  where  the  flow  of  blood  to  the  brain  is  direct,  and  eon- 
veyed  through  large  vessels.  As  in  the  latter,  the  flow  of  blood  to  and 
from  the  brain  is  rapid,  a  check  in  the  circulation  sufficient  to  canse 
brain  oedema  and  anamiia  is  with  difficulty  effected.  In  the  Mare,  inereaeed 
aortic  pressure  can  very  quickly  be  transmitted  to  the  brain,  and  can  also 
readily  lead  to  apoplexy.  It  is  worthy  of  notice  that  the  first  stage  of  pa^ 
tnrient  fever — ^vi&,  the  stage  marked  by  congestion  of  the  brain— 48  ob- 
served in  the  Mare.  It  soon  terminates  in  death,  as  is  also  sometimeB 
the  case  with  the  Cow,  as  a  result  of  apoplexy.  Such  cases,  though  not 
sufficiently  substantiated  by  the  results  of  autopsies^  have  been  described  by 
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Gienaid  (Fis^ertitamn,  1874).    The  Maies  in  question  died  during  parfcuri- 
tion,  or  soon  alter. 

The  second  stage,  however — ^which  in  the  Cow  is  marked  by  AnaRTnift  of 
the  brain  and  comatose  symptoms  arising  therefix)m,  as  also  by  convulsions, 
and  which  has  all  the  characteristic  features  of  parturient  fever — has  hitherto 
not  been  observed  in  the  Mare.  We  must  now  ask  the  question  whether 
anaemia  of  the  brain  can  arise  in  any  other  manner]  Must  congestion  and 
e£Fu8ion  always  be  the  forerunners  of  ansBmia?  There  is  no  doubt  that 
anffimia  of  the  brain  can  occur  in  quite  a  different  manner ;  but  the  question 
is  whether,  in  the  case  of  calf-fever,  it  shows  itself  in  any  other  way  than 
that  already  described  1  The  portal  circulatory  system,  which  is  governed 
by  the  splimchnic  nerve — the  largest  and  most  important  vaso-motor  nerve 
in  the  body — is  a  most  powerful  one.  Under  certain  conditions,  this  portal 
qretem  can  receive  the  whole  mass  of  blood  in  the  body ;  the  animal  can,  to 
use  the  expression  of  a  celebrated  physiologist,  "  bleed  to  death  in  its  own 
portal  vessela" 

If  the  portal  vein  of  a  dog  is  tied,  all  the  symptoms  of  anasmia  set  in,  and 
result  in  death ;  as  the  intestines,  and  more  especially  the  spleen,  are  dis- 
tended with  blood.  The  animal  dies  horn  want  of  bloody  yet  without  losing 
a  single  drop  of  blood  &om  its  vessels. 

Similar  symptoms  were  the  result  of  Goltz's  experiments  and  nicotine 
poisoning.  The  latter  poison  has  the  effect  of  paralysing  the  circulatoiy 
nervous  centre,  and  this  is  followed  by  a  general  dilatation  of  the  vessels. 
In  many  diseases — among  others,  in  rabies — ^there  are  somewhat  similar 
symptoms.*  It  is  also  known  that  after  rapid  escape  of  the  stomach  gas  in 
tympanitis,  the  evacuation  of  laige  abscesses  in  hydrops,  etc,  sudden  collapse 
follows  from  brain  anssmia.  In  these  cases  the  blood  flows  quickly  to  the 
stomach  and  its  organs,  and  the  brain  becomes  emptied.  A  similar  rush  of 
blood  into  the  portel  vein  can  also  be  brought  about  in  a  reflex  manner — 
viz.,  through  stimulation  of  the  sensory  nerves.  Stoppage  of  the  heart  by 
reflex  vagus  stimulation  or  reflex  splanchnic  paralysis  (consequent  paralysis 
of  the  portal  system),  can  thus  be  brought  on.  Quite  recently  Fischer  (Yolk- 
mann's  Sammlung  KUnischer  Fbrkage,  No.  10)  has  attributed  the  occurrence 
of  " shock"  in  man  to  the  reflex  paralysis  of  the  nerves  of  the  vessels.  The 
conditions  and  aiguments  hold  good  for  those  of  calf-fever  in  the  Cow. 

Werner,  in  particular  (Wochmschrift  far  ThierheUkunde,  1868,  p.  363,  etc.), 
decidedly  inclines  to  this  idea.  He  draws  attention  to  the  fsict,  that  in  calf- 
fever  there  is  always  hypeisemia  (1)  of  the  intestines.  This  primary  hyper- 
aemia  directly  causes  brain  anaemia.  Calf-fever  might,  therefore,  be  looked 
upon  as  "  parturient  shock."  We  will  not  attempt  to  deny  that  such  cases 
occur,  but  they  do  not  asja  rule ;  added  to  which,  it  is  probable  that  this  abun- 
dance of  blood  in  the  intiastines  in  calf-fever  is  looked  upon  as  symptomatic 
of  paralysis,  which  firat  originates  from  brain  ansBmia,  resulting  from  lessened 
stimulation  of  the  vaso-motor  centre.  This  last  theoiy  does  not  in  any  way 
account  for  the  congestion  of  the  brain.  Besides,  if  one  admits  this  theoiy, 
one  must  expect  to  see  calf-fever  set  in  as  soon  as  the  act  of  parturition  is 
over — Le.,  as  soon  as  the  uterus  is  empty,  which  is  veiy  seldom  the  case. 
As  a  rule,  calf-fever  sets  in  simultaneously  with  the  after-birth  period  (inclu- 
sive of  the  period  of  after-pains),  fifteen  houra  after  delivery,  but  generally 
within  the  first  twenty-four  houra. 

*  In  rabies  in  the  Horse,  this  appoaranee  is  often  present  in  the  highest  de^^ee.    There  is 
exiieme  distensioii  of  the  portal  system,  with  marked  ansmia  of  the  brain. 


6e2  PA  T HO  LOG  7  OF  PARTURITION. 

KoWf  if  it  is  admitted  that  calf-fever  does  not  in  most  cases,  accor^ogto 
this  theory,  account  for  the  direct  brain  anaemia,  it  often  really  ooeuo 
in  some  diseases  which  are  veiy  similar  to  this  one.  Thos  Gieier  re- 
marked, after  feeding  with  leaves  of  the  red  beet,  plethora  of  the  inteBtiiwB 
and  ansBmia  of  the  brain  similar  to  that  in  calf-fever.  lies  saw  aiuraua  of 
the  bndn  and  epileptic  fits  in  a  Mare  after  a  dose  of  aloes,  etc  Some  of 
the  symptoms  of  rabies,  especially  towards  the  end  of  the  disease^  are  to  be 
traced  to  anaemia  of  the  brain,  and  have  a  great  similarity  to  calf-fevet 
likewise  the  kind  of  aberration  which  is  often  noticeable  in  cattle ;  hen 
also  there  is  anffimia  of  the  brain. 

Saake  gives  a  good  instance  of  primary  brain  shock,  which  must  come 
under  the  head  of  calf-fever.  A  portion  of  the  lower  jaw  of  a  Cow  ww 
broken  off  by  a  blow,  and  the  animal  developed  symptoms  of  illness  wliieh, 
after  Saake's  assurance,  any  one  would  have  taken  for  calf-fever,  bad  he 
not  known  the  origin  of  it  These  symptoms  are  in  this  case  clearly  ai- 
tributable  to  anaemia  of  the  brain,  arising  from  powerful  stimulation  of  tbe 
inhibitory  fibres.  The  same  happened  in  the  case  of  a  Dog  which  leoeiTed 
a  heavy  blow  on  the  nose. 

Anmmia  of  the  brain  can,  therefore,  arise  in  the  following  ways,  exdosTe 
of  excessive  haemorrhage : 

Ist.  Through  excessive  stimulation  of  the  inhibitory  fibres^  caused  by 
painful  injuries  to  the  head. 

2nd.  By  reflex  paralysis  of  the  vessels. 

3rd.  Through  congestion  of  the  brain  in  brain  oedema.  The  late  is 
clearly  that  in  operation  in  calf-fever. 

Kumberless  are  the  hypotheses,  as  we  have  already  said,  as  to  the  oiigin 
of  calf-fever.  The  most  far-fetched  is  that  which  attributes  it  to  paialyai 
of  the  sympathetic  nervous  system.  None  of  the  symptoms  of  the  malady 
favour  this  beUefl  The  nerve  of  the  intestines  is  a  vessel-nerve,  and,  in- 
deed, the  largest  vessel-nerve  in  the  body.  Were  this  to  be  paralysed,  the 
vessels  of  the  intestines  would  be  paralysed  also,  which  would  cleariy  appeir 
on  dissection. 

In  opposition  to  this,  there  is  no  doubt  that  in  the  course  of  the  disew 
there  is  paralysis  of  the  vagus.  The  quickened  pulse,  the  laboured  bmtb- 
ing,  especially  towards  the  end ;  the  pualysis  of  the  pharynx,  the  suspended 
peristalBiB — aU  point  to  this  with  certainty. 

Harms,  in  his  earlier  days,  was  of  opinion  that  the  disease  in  qaeitioa 
arose  :&om  introduction  of  air  into  the  veins.  This  is,  however,  most  im- 
probable ;  as  if  air  be  admitted  into  the  veins,  the  symptoms  are  quite  dif- 
ferent from  those  of  calf-fever.  Added  to  which,  it  is  incomprehensible  how, 
in  normal  parturition,  air  can  get  into  the  veins, 'as  there  is  no  wounding  of 
the  uterus.  Others  believe  that  the  malady  comes  from  infection.  BeeoltB 
of  dissection  disprove  this.  Confounding  calf-fever  with  febris  putrjmlUt 
which  designates  quite  a  different  malady  in  mankind,  has  misled  many 
people.  Calf-fever  in  cattle  is  an  eclampsia  puerperalis.  It  has  already 
been  noticed  that  the  malady  can  arise  &om  other  causes ;  and  really  it  has 
been  observed  in  oxen,  non-parturient  cows,  etc.  Those,  therefore,  who  have 
been  accustomed  to  name  the  disease  ''  calf-fever,''  are  compelled  to  speak 
of  a  malady  bearing  a  resemblance  to  calf-fever.  By  the  tenfr  fAris  jNier- 
pertdis  one  designates  septic  meiro^^eriUmiiis  and  its  results. 

Preventive  TreatmerU. 
When  we  see  the  great  and  epoedj  fatality  of  parturient  collapse,  and  when 
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-we  know  that  the  suhjects  of  it  are  hearty-feeding,  high-ikiilking  Cows  in  a 
more  or  less  advanced  state  of  plethora,  we  have  every  reason  to  lay  great 
stress  on  preioenti/oe  treeUmenij  and  to  combat  the  predisposition  to  the  msdady 
by  a  strict  attention  to  hygiene,  particularly  daring  the  last  months  of  preg- 
nancy and  immediately  after  parturition.  The  diet  should  be  soft  and  easily 
digested,  so  as  to  avert  constipation ;  and  if  the  animal  is  plethoric,  the 
allowance  ought  to  be  moderate.  When  it  is  possible  to  allow  exercise  for 
some  time  before  parturition,  this  should  not  be  withheld.  Nothing  is  so 
likely  to  prevent  an  attack  of  the  disease,  than  keeping  the  Cow  in  as 
natural  and  £ree  a  condition  as  possibla  Exposure  to  cold  and  currents  of 
air,  and  everything  likely  to  dTmiuish  the  functions  of  the  skin,  should  like- 
wise be  avoided. 

More  special  precautions  have  been  recommended  by  various  authorities, 
founded  generally  on  the  opinions  they  may  have  entertained  as  to  the  patho- 
logy of  the  disease;  but  the  utility  of  these  prophylactic  measures  has  been  more 
or  less  disputed .  Bleeding  during  the  month  before  parturition  has  been  highly 
lauded,  but  there  is  every  reason  to  believe  that  it  is  more  injurious  than 
useful.  Others  recommend  the  administration  of  nux  vomica,  tartar  emetic, 
nitrate  of  potass,  sulphate  of  soda  or  magnesia,  and  laxatives  of  various  kinds 
— air  of  which  may  prove  more  or  less  useful ;  while  others,  agaiu,  speak 
favourably  of  milking  the  Cow  by  hand  a  few  days  before  calving,  and  thrice 
instead  of  twice  a  day  for  a  short  time  after  that  event,  if  the  Calf  is  re- 
moved or  cannot  abstract  sufficient  milk.  This  they  insist  upon  doing  if 
the  udder  is  largely  developed  or  distended. 

As  there  may  be  danger  if  the  newly-calved  Cow  is  allowed  to  drink  much 
cold  water,  this  should  either  be  very  sparingly  given,  or,  better  still,  warm 
gruel,  in  small  but  frequent  quantities,  may  be  substituted. 

Curative  Treatment, 

The  different  methods  of  treatment  enumerated  for  the  cure  of  this  disease 
are  completely  bewildering,  and  they  are  so  diametrically  opposed  to  each 
other — ^from  the  obscurity  which  prevails  as  to  the  nature  of  the  malady,  we 
suppose — that  we  can  scarcely  be  astonished  to  find  that  they  are  all  more 
or  less  unsuccessful,  and  that  the  majority  of  the  most  observant  practitioners 
are  inclined  to  believe  that  recovery  has  followed  most  frequently  when, 
without  adopting  violent  measures,  the  attendant  has  waited  for  the  curative 
effects  of  nature — ^usually  decided  about  the  second  or  third  day :  only  at- 
tempting to  combat  certain  morbid  conditions  which  might  aggravate  the 
case. 

Nevertheless,  it  is  evident  that  some  mode  of  treatment  must  be  resorted 
to,  and  that  this  should  be  based  on  the  indications  furnished  by  the 
symptoms  during  the  course  of  the  malady,  or  upon  what  we  know  of  its 
pathology.  We  shall  glance  at  some  of  the  means  which  may  be  employed 
in  the  curative  treatment  of  the  disease. 

Previous  to  doing  so,  however,  we  must  draw  attention  to  the  posikon 
of  the  affected  aninud,  and  we  cannot  do  this  in  better  terms  than  those  of 
Williams  (Principles  and  Practice  of  Veterinary  Medicine,  p.  418) :  "  If  the 
Cow  IB  already  down  when  first  seen  by  the  practitioner,  his  first  care  must 
be  to  see  that  she  is  made  to  lie  as  near  the  natural  position — on  the  sternum 
— as  possible ;  and  this  he  will  do  by  having  her  packed  up  at  the  side  by 
bundles  of  straw,  or,  what  is  better,  sacks  filled  with  straw,  firmly  wedged 
under  the  quarter  and  shoulder,  the  head  at  the  same  time  being  properly 
propped  by  the  same  means,  and  care  being  taken  at  all  times  that  the  Cow 
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is  pieyented  fiom  ii^arixig  her  head  by  striking  it  agaiost  hazd  bodiei.* 
We  may  add  that  some  practitioners  are  particnlady  carefoltoha?etiieliaid 
well  raised  above  the  other  parts  of  the  body,  especially  when  the  animal  is 
comatose ;  and  this  is  sometimes  e£Eected  by  means  of  a  halter  on  the  head, 
or  a  rope  roond  the  base  of  the  horns,  the  other  end  being  passed  ot«  a 
beam  in  the  stable.  This  elevation  of  the  head  prevents  increased  eoiigeskio& 
6f  the  brain,  and  fiftcilitates  the  rotom  of  blood  from  thait  organ. 

It  is  often  beneficial  to  alter  the  position  at  intervals — every  two  or  thna 
hours ;  and  Williams  reconunends  that  the  mammary  gland  be  also  ^'stripped 
and  hand-mbbedi" 

The  abstradion  of  Uood  has  found  much  favour  with  many  antheiitieL 
Williams  says :  "  In  the  earlier  stages,  whether  the  animal  is  standiiig  or 
lying  prostrate  and  in  a  state  of  coma,  if  the  pulse  be  not  exceanyely 
weak  and  the  heart's  action  almost  fluttering,  recourse  must  be  had  to 
venesection.  Slow  and  deep  breathing,  with  a  tendency  to  stertoi;  add 
greatly  to  the  necessity  for  immediate  bleeding.  The  benefidal  actioBof 
the  withdrawal  of  blood  iB  shown  by  the  pulse  becoming  fuller,  stronger 
and  better  in  tone.  The  opening  into  the  jugular  is  to  be  a  huge  on^  in 
order  that  the  blood  may  flow  fieely  to  relieve  tiie  congestion — ^to  check,  if 
possible,  a  further  extravasation  of  Uood  or  effusion  of  serum,  and  to  divBEt 
its  active  flow  into  the  head ;  but  it  must  not  be  carried  out  so  as  to  de- 
bilitate the  heart's  action.  When  the  pulse  becomes  fuller  and  strongsr,  the 
bleeding  is  to  be  stopped;  firam  three  to  five  quarts  will  generally  be  suffi- 
cient." 

TheoreticaUy,  venesection  is  to  be  commended.  If  we  accept  Fnack's 
opinion  that  tiiid  disease  is  analogous  to  or  identical  with  the  .eclampsia  of 
woman,  and  if  the  Traube-Bosenberg  theory  be  correct,  then  a  sadden  de- 
pletion of  the  vascular  system,  by  which  the  pressure  is  diminished,  most 
stop  the  attack.  It  is  Jmown  £K>m  experience,  says  Schroeder,  that  after 
venesection  the  quantity  of  the  blood  soon  becomes  the  same,  through  the 
serum  taken  from  all  Uie  tissues,  whilst  the  quality  is  greatly  detedonted 
by  the  abstraction  of  blood.  A  ^ort  time  after  venesection,  we  shall  expect 
to  find  the  former  blood-pressure  in  the  arterial  system,  but  the  Uood  ftr 
more  watery  than  previously.  Frem  this  theoretical  consideration,  it  &Uo«i 
that  abstraction  of  blood,  if  the  above-mentioned  conditions  really  euso 
convulrionSy  must  be  attended  by  an  immediate  favourable  result,  and  andsr 
certain  cireumstances  the  whole  disease  may  surely  be  cut  short  by  it  Bat 
if  all  other  conditions  remain  the  same,  the  blood-pressure  will,  after  sooift 
time,  again  reach  its  previous  height ;  the  quality  of  the  blood  has,  in  the 
meantime,  been  greatiy  deteriorated,  and  consequentiy  the  danger  of  the 
disease  will  be  increased. 

Williams  adds  :  "  The  bleeding  is  for  the  purpose  of  removing  preNsnt 
from  the  brain,  and  although  the  pulse  may  indicate  stimulants  ri^er  thaa 
depletion,  it  will  be  found  that  as  the  blood  flows  the  tone  of  the  pnlse  viU 
improve ;  for  the  weakness  of  the  pulsation,  the  want  of  impulse,  and  dehilitj 
of  the  heart's  action,  are  results  of  brain-pressure.  If,  however,  the  smlue 
of  the  body  be  cold,  if  the  animal  be  tympanitic,  the  heart's  action  fiatteon^ 
and  the  pulse  almost  undetectable,  bleeding  is  calculated  to  do  more  hann 
than  good,  as  the  heart's  action  would  now  be  further  impaired,  and  the 
amount  of  arterial  blood  sent  to  the  brain  <1iw^iniahAd,  For  it  mivt  he  la- 
membered  that  the  cerebral  congestion  is  now  less  due  to  an  over«hiuidast 
supply  of  arterial  Uood  than  to  pressure  upon  it  by  venous  or  capiUarj  en- 
gorgement; that,  in  £act,  the  brain — engorged  as  it  may  appear-HS  in  an 
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^  to  its  arterial  supply ;  and  when  this  is  the  case, 
prevented,  if  possible^  by  the  use  of  stimulants." 
''atment  of  the  disease,  viewing  it  in  the  light 
*^au^  drculatian  and  stimdatt  the  din  by 
^^'eve  those  organs  in  which  the  blood- 
object  in  view,  the  skin  is  to  be 
"mly  clothed.     Or  the  course  of 
^ay  afterwards  be  stimulated 
^'ecommend  the  application 
others  employ  a  thick 
a  with  warm  water  and 
ji  boiling  water  applied  to 
^ave  been  made, 
ae  or  mustard  to  the  spine,  they 

adress's  flat  iron — has  been  applied  to 
tiud  at  a  somewhat  high  temperature,  a 
oetween  it  and  the  skin.     The  action  of  the 
.a  by  covering  the  body  with  a  wet  sheet,  and 
.  one,  surrounding  the  animal  with  plenty  of  litter, 
.dy  be  applied  to  the  head ;  but  this  application  re- 
sulting coryza  and  other  complications  may  prove  very 
«e  animal  recover  from  the  collapse. 
M  to  the  tympaniiis  which  is  so  often  present  as  a  consequence 
^^^ity  in  the  digestive  organs,  this  should  be  combated  in  the 
^^»  by  the  administration  of  stimulants.     These  are  most  effective 
"^^n  their  action  when  given  in  the  fluid  form,  if  the  animal  can 
If  it  cannot,  then  they  may  be  administered  by  means  of  the 
mmp  or  probang,  or  even  in  bolus.     Williams  recommends  giving 
of  ammonia  in  bolus ;  the  hand  being  well  oiled,  is  to  be  pushed 
possible  into  the  pharynx,  when  the  dose  "  will  slowly  gravitate  into 
len."    Should  the  medicine  not  act  promptly,  or  should  the  tym- 
r^nitig^  be  so  great  that  suffocation  is  to  be  apprehended,  then  the  rumen 
ought^M  to  be  punctured  without  delay.    This  may  be  effected  by  the  ordinary 
tiocai^:x  and  cannula,  the  latter  being  allowed  to  remain  in  the  rumen  for 
Mm^  time.     It  may  be  closed  by  a  cork,  which  is  to  be  withdrawn  when 
{he  ^S8  accumulates.     If  care  is  exercised,  fluid  medicaments  may  be  intro- 
duoed  into  the  stomach  through  the  cannula. 

£ven  when  the  tympanitis  is  not  extreme,  but  the  animal  is  comatose  and 
there  is  gastric  regurgitation,  it  will  be  advisable  to  puncture  the  rumen ;  as 
by  this  means  the  entrance  of  food  into  the  trachea  may  be  prevented,  by 
allowiog  the  gases  to  escape  through  the  cannula,  instead  of  by  the  oeso- 
phagus. 

Snanas  are  as  essential  as  counter-irritation.  The  rectum  should  first  be 
emptied  manually,  and  then  either  enemas  of  warm  water,  or  those  of  a 
gtanolant  or  laxative  nature,  administered.  By  the  rectum  enemas  of  linseed 
oil,  common  salt^  sulphate  of  soda  or  magnesia,  aloes,  tobacco,  oil  of  turpen- 
tine, camphor,  eta,  have  been  administered.  The  rectum  forms  a  safe  and 
convenient  channel  for  the  introduction  of  medicines,  and  especially  those 
intended  to  act  upon  the  torpid  digestive  oigans,  when  the  animal  can  no 
longer  swallow.  Powdered  camphor  in  small  quantities  has  even  been  intro- 
duced into  the  rectum  to  stimulate  the  intestines,  when  drugs  exhibited  by 
the  mouth  have  fiuled  to  effect  this. 
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Enemas  may  be  given  as  frequently  as  necessary  withoat  dinger  to  Hm 
animal,  and  with  ease :  advantages  not  available  with  the  mouth  adminiB- 
tration. 

The  urine  should  be  frequently  removed  from  the  bladder,  either  \fj 
pressure  on  the  viscns  through  the  rectum,  the  introduction  of  the  catlieter 
or  nozzle  of  the  ordinary  ixgection  syringe  into  the  urethra,  or  even  by  pav- 
ing the  finger  into  that  canaL 

The  milk  should  be  often  removed,  and  the  udder  completely  emptied. 
Even  when  there  is  no  milk,  the  teats  should  be  well  and  repeatedly  stiippei 

PurgoHves  are  iu  nearly  every  case  necessary,  and  they  should  be  actiTe, 
and  given  in  larger  doses,  than  in  ordinary  circumstances,  constipation  being 
a  constant  and  serious  symptom ;  while  action  of  the  bowels  may  be  con- 
sidered a  most  favourable  sign.  The  most  common  are  sulphate  of  ma^iak 
or  soda,  aloes,  chloride  of  sodium,  cream  of  tartar,  linseed  oil,  caetor  oO, 
tartar  emetic,  ipecacuanha,  croton  oil,  etc. 

In  the  great  majority  of  instances  these  agents  are  not  given  alone,  bat 
are  associated  with  other  substances. 

A  very  favourit-e  compound  in  Germany  is  that  mentioned  by  Kohne^  the 
composition  of  which  is  as  follows : 

Nux  vomica        -        -        -        -        8^  drama. 
Tartar  emetic       ....         3    ooncea. 
Sulphate  of  soda  -        -        -       18 

Common  salt       -        *        -        -        '^i      .. 
These  are  boiled  together  for  about  a  quarter  of  an  hour  in  four  pints  of 
water,  and  one-fourth  given  every  hour  or  every  two  houra. 

Harms  places  great  confidence  in  tartar  emetic  He  gives  8^  druns  in 
about  two  pints  of  water,  in  four  hours  three  drams  in  a  pint  of  water,  and 
in  five  hours  two  drams.  In  one  serious  case  he  gave  as  much  as  twooanos 
in  fourteen  hours.     In  thirty-seven  cases  of  the  disease,  only  two  died. 

When  it  is  desired  to  increase  the  activity  of  any  of  the  ordinary  pi^g*- 
tives,  croton  oil  ia  generally  added  in  the  proportion  of  six  to  twelfo— or 
even  forty — drops,  or  oil  of  turpentine  one  or  two  ounces. 

Some  practitioners  extol  nux  vomica  in  tolerably  large  doees,  to  aid  in 
rousing  the  action  of  the  intestines. 

Stirmdants  are  often  administered,  and  in  conjunction  with  bleeding  tbef 
may  prove  of  the  greatest  service  at  the  commencement  of  the  attack,  or 
they  may  be  associated  with  the  purgatives.  If  given  alone,  they  aboold 
be  exhibited  in  small  doses  and  very  often. 

Other  medicaments  have  been  employed — as  aconite,  bryonia,  campboi^ 
phosphorus,  datura,  quinine,  gentian,  digitalis,  etc. — ^with  varying  soooeft 

When  recovery  commences,  small  doses  of  stimulants  may  be  bettefi(ail  if 
there  is  much  debility,  and  the  animal  can  swallow  readily.  Bat  in  the 
admimstration  of  fluids  when  the  animal  is  comatose,  or  deglutitbn  ii  in- 
peded,  the  greatest  care  is  necessary  to  prevent  their  entering  the  trachea— 
an  accident  which  might  prove  &taL  To  test  whether  Uie  animal  caa 
swallow,  a  little  cold  water  may  be  poured  into  the  mouth  from  a  bottla.  If 
swallowing  is  difficult,  then  the  only  safe  mode  of  administration  is  by  the 
stomach-pump  or  probang,  or  directly  into  the  rumen  bythe  trocar  and  eannnli- 
Large  quantities  of  fluidis  are  objectionable,  and  the  amount  in  any  ain^ 
dose  should  not  exceed  a  pint 

It  must  also  be  remembered,  that  if  it  is  probable  that  the  animal  will  not 
recover,  but  will  be  killed  and  its  flesh  consumed  as  fbod,  drugs  of  a  poisonotf 
kind,  or  likely  to  flavour  the  meat,  should  not  be  given.    Many  cases  in 
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recorded  in  which  people  have  been  poisoned,  through  eating  of  the  flesh  of 
Cows  which  had  received  laige  quantities  of  poisonous  medicines  before 
being  killed  by  the  butcher. 

Electricity  has  been  employed  with  success,  both  in  the  comatose  stage 
and  when  paralysis  has  remained  after  the  attack.  Keumann  and  Holden 
relate  instances  of  recovery.  The  Leyden  jar,  or,  better,  the  induction  coil, 
may  be  employed. 

To  sum  up,  the  treatment  of  parturient  collapse  consists  chiefly  in  reliev- 
ing the  congestion  of  the  brain  (at  the  commencement),  restoring  the  func- 
tions of  and  stimulating  the  skin,  promoting  the  action  of  the  intestines, 
and  removing  the  milk  or  stimulating  the  function  of  the  mammary  gland. 

All  violent  and  heroic  treatment  should  be  avoided,  as  well  as  laige  doses 
of  medicine. 

Consecutive  congestion  or  inflammation  of  the  lungs  must  be  tieated 
according  to  circumstances ;  and  paralysis  will  be  best  combated  by  stimula- 
tion to  the  loins,  and  the  subcutaneous  injection  of  strychnia,  with  diu- 
retics and  purgatives. 

Easily  (^gested  food  in  small  quantities  should  alone  be  allowed  imme- 
diately after  recovery,  and  the  animal  must  not  be  given  any  indigestible 
food,  nor  be  permitted  to  eat  hay  or  litter. 

It  is  judicious  not  to  breed  .&om  a  Cow  which  has  suffered  from  partu- 
rient collapse,  unless  every  precaution  is  taken  towards  the  next  calving 
period. 


-*©•- 


CHAPTER  V. 

Fost^Fartum  Faralysis. 

In  treating  of  the  diseases  peculiar  to  pregnancy,  we  alluded  to  paraplegia 
(p.  176)  as  one  of  these.  Paralysis  of  the  hind-quarters  is  more  frequent 
previous  to  birth  than  after  that  event,  and  is  generally  observed  in  the 
Cow.  After  birth,  paralysis  is  comparatively  rare,  and  may  aflect  nearly 
the  whole  of  the  body,  or  both  or  only  one  of  the  hind-limbs.  The  Cow  is 
also  the  animal  which  oftenest  exhibits  ^as^ar^um  paralysis.  The  afiection 
may  be  due  to  parturient  apoplexy  or  collapse — as  already  noticed ;  it  may 
also  be  a  result  of  metritis;  or  it  may  follow  difficult  parturition,  and 
especially  after  the  birth  of  a  large  calf,  or  if  the  latter  has  been  in  a  wrong 
position.  Eranck  has  often  witnessed  its  occurrence  after  delivery,  when 
the  uterus  has  been  half-twisted.  Williams  gives  an  instance  in  which 
paralysis  appeared  to  be  due  to  mental  disturbance  ! 

Sympioms. 

The  symptoms  are  similar  to  those  of  anU^parium  paralysis. 

The  animal  continues  to  lie,  and  one  or  both  hind-limbs  may  be  moved 
in  a  convulsive  irregular  manner,  or  they  are  completely  incapable  of  move- 
ment. In  the  majority  of  cases,  however,  the  anunal  is  able  to  turn  itself 
over  at  intervals  from  side  to  side — ^particularly  during  the  night.  Some- 
times only  one  leg  is  paralysed.  Apparent  paralysis  is  at  times  observed  in 
CowSy  which  persist  in  lying  after  parturition,  and  though  they  can  move 
their  limbs  readily,  yet  they  will  not  attempt  to  get  up ;  their  appetite  is 
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unimpaired,  they  exhibit  no  aymptoms  of  disease,  bat  yiald  plenty  of  nnik» 
and  the  excretions  aie  nonnaL 

This  condition  may  continue  for  weeks  or  months,  and  often  animalii  bava 
to  be  killed  in  consequence  of  ik 

little  is  known  as  to  the  nature  of  this  affection.  Harms  and  others  thought 
it  was  due  to  injury  inflicted  on  the  sacral  and  other  nerves  during  difficult 
parturition.  The  sciatic  nerves  are  particularly  liable  to  injury.  Fad- 
tnorkm  examination,  however,  has  only  fiamished  negative  evidence  of  this. 
Franck  thinks  that  injury  to  the  cervix  uteri  may  give  rise  to  reflex  panh 
lysis ;  this  has  been  witnessed  in  a  Bitch ;  and  reflex  paralysis  of  the  legs  has 
been  seen  in  woman,  and  ascribed  to  uterine  iigury  or  derangement — ^whea 
this  was  repaired  the  paralysis  disappeared.  It  is  not  at  all  improbaUe  that 
the  same  causes  will  produce  the  same  effects  in  animals. 

We  can  easily  understand  how  paralysis  is  induced  in  parturient  apoplexy. 
Williams  states  that  it  is  due  to  inflammation  and  rod  softening  of  the 
spinal  cord  in  the  lumbar  region. 

TreahnenL 

When  paralysis  ia  actually  present,  the  animal  must  be  kept  dean  and 
healthy.  Blisters,  or  even  the  actual  cautery,  should  be  applied  to  the 
loins,  and  the  subcutaneous  iigection  of  stryclmia  resorted  to.  The  condi- 
tion of  the  bowels  and  bladder  must  be  attended  to ;  the  former  being  regu- 
lated by  feeding,  and  if  necessary  by  laxatives,  the  latter  by  dinretica. 
Electricity  may*  be  useful  in  some  cases,  and  particularly  when  only  oq» 
limb  is  involved. 

In  all  cases,  the  state  of  the  uterus  should  be  ascertained,  and  if  it  is  un- 
satisfactory, then  remedial  measures  should  be  adopted  with  regard  to  it 

When  the  animal  cannot  turn  itself,  this  must  be  done  by  its  attendants ; 
and  if  it  is  a  valuable  one,  and  the  paralysis  is  likely  to  continue  for  aome 
time,  slinging  for  a  short  period  every  day  may  be  tried.  With  Cowa^ 
however,  unless  there  are  special  reasons  to  the  contrary,  and  if  they  are  in 
good  condition,  it  is  often  advisable  to  have  them  killed  for  food. 

1.  Williams  {Op,  eif.,  p.  414)  mentioiui  that  a  ahe-Ghmt  had  its  kids  taken  amy 
when  they  were  four  weeks  old,  and  in  an  hoar  afterwards  it  was  con^ilelBly 
paralysed,  moaning  piteonsly,  and  evidently  in  great  distress.  It  remained  in  this 
condition  for  several  days — flying  extended  on  its  side  and  quite  conscious^  bat  pover- 
less.    It  then  gradoally  sank  aiM  died. 

2.  '*  Veterinarins  "  ( Veiermarian,  voL  zii.  p.  288)  gives  a  case  of  partorient  para- 
lysis in  a  Mare,  snoceeding  abortion.  There  were  at  first  evident  symptoma  ot  Me- 
tritis.   It  nltimately  recovered. 

3.  Toll  {Ibid.f  voL  xxxviL  p.  824)  relates  a  case  of  parturient  apoplexy  from  wluek 
the  Cow  recovered  in  three  davs,  bat  coald  not  rise  ontil  ten  days  afterward^  when 
it  was  discovered  that  one  of  the  hind-limbs  was  paralysed.  The  lee  was  drawn 
alonff,  the  foot  heias  tamed,  back.  In  a  month  extensive  alceration  hsd  ocearred  at 
the  fotlock  and  hock,  and  there  was  a  large  abscess  in  the  gluteal  r^ton.  The  Oov 
was  eventually  killed. 

4.  The  same  writer  gives  a  similar  instance,  in  which  paralysis  of  a  hind<4iinb  fol- 
lowed parturient  apo|uexy.  It  recovered  sufficiently  well  to  walk  aboat  at  paatare, 
and  yielded  a  liberal  quantity  of  milk . 
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CHAPTEE  VL 

Fartnrient  BolampBiA, 

We  have  seen  tbat  Fianck  has  compared  the  malady  we  have  designated 
"  parturient  apoplexy  "  or  "  collapse,**  with  the  disease  known  in  woman  as 
**  eclampsia,"  and  has  endeavoured  to  establish  their  identity.  To  a  certain 
extent  we  admit  that  he  has  been  successful,  but  we  are  far  from  convinced 
that  the  eclampsia  of  woman  and  the  malady  of  the  Cow  are  identical ; 
though  we  do  not  dispute  that  the  same  or  similar  causes  may  be  in  opera- 
tion in  the  production  of  both.  In  the  first  place,  the  eclampsia  of  woman 
is  essentially  epileptic  or  convulsive,  the  convulsions  being  of  a  tonic  and 
clonic  nature ;  and  though,  in  the  disease  of  the  Cow,  convulsions  are  some- 
times present,  yet  they  are  far  from  being  a  constant  symptom. 

The  symptomatology  of  the  two  diseases,  indeed,  is  widely  different  In 
the  woman  there  are  premonitory  signs — such  as  uneasiness,  headache, 
nausea,  twitchmgs,  sudden  vertigo.  Then  the  attack  begins  by  rapid  con- 
tractions of  the  muscles  of  the  face,  eyelids,  and  eyeballs  :  the  latter  rolling 
about  in  their  orbits.  These  movements  soon  extend  to  the  head,  neck,  and 
other  parts  of  the  body,  and  are  rapidly  replaced  by  tonic  contraction  of  all 
the  extensor  muscles  either  of  the  trunk  or  limbs.  The  respiration  is  ster- 
torous or  suspended  ;  the  pulse — at  first  full  and  strong — is  so  weak  that  it 
is  scarcely  perceptible ;  the  tongue  is  protruded  from  the  mouth,  and  often 
bitten ;  foam  appears  between  the  lips ;  unconsciousness  is  complete.  The 
attack  may  last  for  twenty  or  thirty  seconds ;  then  the  tonic  convulsions  are 
replaced  by  those  of  a  clonic  kind,  preceded  by  a  general  state  of  rigidity. 
The  movements  are  jerking,  and  so  convulsive  that  they  shake  the  whole 
body.  The  respiration  gradually  returns,  the  pulse  resumes  its  natural 
Thythm ;  the  jerking  of  the  limbs  and  body  subsides,  perspiration  appears, 
and  in  from  one  to  five  minutes  all  is  tranquil ;  the  comatose  condition  which 
supervenes  varies  in  duration,  but  the  patient  awakes  greatly  exhausted, 
and  complaining  of  pain  in  the  limbs.  Exceptionally,  there  is  only  one 
attack  ;  generally  there  are  several,  which  may  succeed  each  other  quickly, 
when  the  patient  may  remain  comatose  between  the  pauses,  and  at  the 
height  of  an  attack  death  may  take  place  from  oedema  of  the  lungs  or 
apoplexy.  In  favourable  cases  the  intervals  become  longer,  the  attacks  them- 
selves more  imperfect  and  shorter,  until  they  finally  cease.  Parturient  col- 
lapse in  the  Cow  has  not  the  intermittent  character  of  the  eclampsia  of 
woman,  and  there  are  seldom,  if  ever,  real  convulsions ;  there  is,  on  the 
contrary,  loss  of  the  cerebral  faculties,  and  paralysis  of  the  muscles,  parti- 
cularly of  the  hind-limbs  :  indeed,  the  most  marked  features  of  the  disease 
are  progressive  paralysis,  continuous  course,  absence  of  convulsions^  and 
rapid  death  in  fatal  cases. 

But  if  we  cannot  at  present  admit  that  this  bovine  disorder  and  eclampsia 
of  woman  are  the  same,  there  is  a  malady  which  attacks  not  only  the  Cow, 
"but  also  the  Groat,  Bitch,  and  Sow,  and  which  certainly  closely  resembles  the 
liuman  disease.  It  has  been  studied  chiefly  by  Hertwig,  Zundel  (who  had 
only  observed  it  in  the  Bitch),  Mauri  (who  has  studied  it  in  the  Cow,  Goat, 
and  Bitch),  Harms  (who  describes  it  in  the  Goat),  and  EUenbeiger,  Seiler, 
and  Wostendorf  (who  have  seen  it  in  the  Sow).  It  is  possible  that  the 
disease  is  rare ;  but  it  is  more  probable  that  it  has  been  confounded  with 
other  maladies.  We  have  only  seen  one  case  of  it,  the  victim  being  a 
Bitch  suckling  too  many  puppies,  t 
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Si/mpiams. 

With'ihe  Cow  and  Goat,  the  attack  appears  to  oome  on  soon  alter  pacta- 
rition,  but  in  the  Bitch  it  may  oocar  in  from  two  to  thirty  days  after  that 
event,  and  always  daring  lactation.  In  the  Sow,  it  HBoally  begins  betwesa 
three  to  five  days  after  parturition.  With  the  Bitch  and  Sow  it  is  not  so 
serious  as  in  the  Cow,  and  with  the  latter  the  disease  is  &r  lees  fi&tal  thin 
in  woman.  It  would  appear  that  it  is  hereditary.  In  the  Cow  and  Goat 
the  malady  closely  resembles  that  in  woman,  the  attacks  being  multiple, 
and  sometimes  accompanied  by  loss  of  consciousness ;  though,  as  with  the 
Bitch,  the  two  periods  of  tonic  and  clonic  convulsions  are  not  well  marked. 

The  eclamptic  attacks  are  not  sudden  in  their  invasion.  They  generally 
begin  with  tremblings,  anxiety,  agitation,  and  very  perceptible  feebleness 
in  movement.  These  symptoms  progressively  increase  in  intensity,  until 
the  animal  can  no  longer  stand.  This,  the  first  period,  is  not  constant  in  its 
duration.  When  lying,  the  animal  is  seized  with  general  convulsions  of  the 
voluntary  muscles ;  the  limbs  are  extended  and  agitated  as  if  by  electrie 
discharges ;  the  eyes  pirouette  in  their  orMt^  or  more  or  less  squint ;  the 
mouth  is  half  open,  the  tongue  pendent,  and  spumous  foam  flows  from  the 
commissures  of  the  lips.  The  Bitch  appears  to  retain  its  consciousness,  hot 
the  Cow  loses  its  senses  more  or  less  completely.  After  a  variable  period 
of  time — ^&om  a  quarter  of  an  hour  to  several  houis^the  convulsions  cease, 
the  patient  rises,  and  after  standing  for  a  few  seconds  as  if  in  a  state  of 
deep  coma,  it  gradually  regains  its  senses  and  ordinary  condition. 

The  attacks  may  be  more  or  less  numerous  and  intense,  and  oonaeqoently 
constitute  a  disease  of  which  the  gravity  is  variable,  according  to  Maim. 

Hertwig,  who  was  the  first  to  describe  the  disease  in  the  Bitch,  sad 
Zundel,  give  a  similar  account  of  the  symptoms  in  that  animal.  The  latter 
had  never  witnessed  premonitory  signs  of  the  disease,  though  H^wig  had. 
He  says  that  with  Bitches  whid^  [are  suckling,  and  particulariy  those 
kept  in  the  house  and  well  fed,  it  is  not  rare  to  observe  a  state  of  tetanic 
rigidity  and  incomplete  paralysis,  with  the  following  symptoms  :  The  animal 
suddenly  commences  to  be  uneasy  and  anxious ;  the  eyes  are  haggard,  some- 
times the  nose  is  a  little  hot;  the  respiration  is  very  short  and  quick, 
though  pressure  on  the  chest  or  abdomen  does  not  cause  any  pain.  In  a 
short  time — about  a  quarter  of  an  hour  after  the  difficulty  in  re^iration  was 
observed — the  animal  cannot  stand,  but  faUs  on  its  side,  and  lies  with  the 
limbs  extended ;  even  when  raised  it  cannot  stand.  The  breathing  be- 
comes still  quicker — from  60  to  100  per  minute ;  while  the  pulse  is  small, 
hard,  and  irregular,  and  beats  100.  Consciousness  appears  to  be  retained, 
but  the  animal  refuses  food  and  drink,  and  the  alvine  and  urinary  excretian5 
are  suppressed.  The  mammary  glands  are  greatiy  engorged,  hot,  and  abun- 
dantly provided  with  milk,  the  quality  of  which  does  not  appear  to  be 
altered  or  injurious  to  the  young,  which  usually  continue  to  sudc  as  before. 
This  state  continues  for  forty-eight  hours,  when  death  generally  occurs  fiom 
apoplexy  and  paralysis ;  though  by  proper  treatment  the  disease  may  always 
be  quickly  cured.  Zundel's  description  is  almost  the  same,  except  that  he 
says  there  are  tonic  convulsions,  with  clonic  contractions  extending  rapidly 
to  the  whole  of  the  body ;  that  sometimes  there  is  trismus,  with  grinding  of 
the  teeth ;  constantiy  there  is  a  white  foam  at  the  mouth  and  muscular 
tremblings  of  the  jaws ;  the  breathing  is  stertorous,  and  sensibility  much 
diminished ;  that  there  are  cases  in  which  the  eclampsia  appears  to  be  merely 
partial,  affecting  only  the  hind-limbs  for  instance,   and  the  animal  sits 
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with  the  head  imaffected,  and  whining;  that  tl^e  disease  is  continuons 
«nd  without  intermittences,  the  attacks  last  for  one  or  two  days ;  and  if 
no  relief  is  afforded  the  creature  dies  from  total  paralysis,  due  to  conges- 
tion of  the  meninges  of  the  brain,  or  from  asphyxia  after  a  spasm  of  the 
glottis. 

In  the  Sow,  according  to  Ellenberger  and  Wostendorf,  the  symptoms  are 
not  very  unlike  calf-fever  in  the  Cow,  with  which  disease  it  is  described  by 
Franck.  In  the  cases  Ellenberger  (Gurlt  and  Hertwi^s  Magazin,  1869)  had 
an  opportunity  of  seeing,  the  animals  were  attacked  from  three  to  five  days 
afler  easy  parturition.  The  appetite  was  partially  or  totally  lost,  the  young 
were  neglected,  and  the  animal  seldom  moved  about ;  soon  it  persisted  in 
lying,  and  there  was  suppression  of  faeces  and  mine,  with  diminution  or 
cessation  of  milk  secretion.  The  animal  lay  on  its  side,  the  eyes  closed,  and 
the  body  temperature  low;  at  times  there  were  feeble  convulsions.  The 
respiration  was  irregular,  deep-drawn,  and  moaning ;  the  pulse  80  to  90  per 
minute ;  and  great  loss  of  sensibility.  Nothing  was  observed  about  the  gene- 
rative organs.  After  twenty-four  to  thirty-six  hours  improvement  took  place, 
fooes  were  voided,  and  the  animal  began  to  pay  attention  to  surrounding 
objects ;  the  temperature  rose;  the  pulse  and  breathing  became  normal ;  the 
appetite  and  milk  secretion  returned ;  and  in  from  three  to  five  days  recovery 
was  complete.  All  the  Sows  survived  the  attack.  In  one  case  reported  by 
Seiler  (Canstaifs  JakresbericM,  1862,  p.  48),  the  symptoms  were  more  of  a 
convulsive  or  epileptic  nature. 

Nature  and  Causes. 

This  disease,  it  appears,  never  attacks  any  but  animals  in  the  parturient  con- 
dition, and  it  has  affected  Bitches,  especially  those  well-fed  and  in  a  plethoric 
state,  afler  each  parturition. 

With  regard  to  the  nature  of  the  disease,  much  cannot  be  said,  as  there  do 
not  appear  to  have  been  many  opportunities  for  post-mortem  examinations. 
No  albumen  has  been  discovered  in  the  urine,  and  ursemia  has  not  been 
noted.  The  cause  which  has  been  attributed  by  Franck  as  operating  in  the 
production  of  parturient  collapse,  may  be  in  operation  in  the  development  of 
eclampsia — viz.,  increased  pressure  in  the  arterial  or  aortic  system,  and  brain 

As  occasional  causes,  Hertwig  mentions  for  the  Bitch,  dulls ;  the  loss  of 
the  offspring,  and,  consequently,  "  stagnation  "  of  the  milk ;  mental  emotions, 
and  especially  those  due  to  loss  of  offispring  or  master.  In  the  only  case  we 
have  observed,  which  was  in  the  Bitch,  we  attributed  it  to  suckling  too 
many  puppies. 

Treaimeni, 

The  disease  does  not  appear  to  be  at  all  serious,  and  many  cases  recover  with- 
out medical  treatment.  Hertwig  recommends  the  abstraction  of  blood  j&om 
the  jugular,  the  quantity  varying  with  the  size  and  condition  of  the  animals ; 
and  he  asserts  that  frequently  all  the  symptoms  diminish  considerably,  or 
even  disappear,  while  the  blood  flows.  After  the  bleeding,  he  administers  a 
spoonful  of  tea  every  four  or  six  hours,  with  small  doses  of  nitrate  of  potass.  If 
the  bowels  are  constipated,  an  enema  is  to  be  given.  Zundel  has  been  par- 
ticularly successful  with  the  syrup  of  chloroform,  which,  in  small  and  fre- 
quent doses,  keeps  the  animal  in  a  state  of  semi-anaesthesia ;  the  cure  being 
terminated  by  a  dose  of  laxative  medicine  and  one  or  two  enemas.  The 
syrup  of  ether  produces  the  same  effect  as  the  chloroform,  though  less  quickly 
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and  surely.  In  the  case  which  occurred  in  our  own  experienee^  and  wln^ 
we  believed  to  be  due  to  hyper-kctation,  some  of  the  puppies — a  kzge  litter— 
were  remoyed,  and  the  bitch  had  a  warm  bath  and  a  lazatiTo ;  reooTctj 
quickly  ensued. 


1.  BoiBsonneM  [JwtmaX  de$  VSUrinairts du Mtdi,  1858)  relatw  thaiaCow,  One 
days  after  partaritton,  wbioh  had  been  natural  and  spontaneous,  showed  symptnms  of 
an  attack  of  metritii.  The  following  day,  a  quarter  of  an  hoar  after  abstraetiiv 
blood,  the  animal  began  to  manifest  great  anxiety  ;  the  respiration  became  laborioos 
and  hurried,  like  that  of  a  Horse  pris  de  ehaleun  ;  the  limbs  were  wide  apart^  aa  if  to 
prop  up  the  body,  and  the  head  rested  on  the  manger — the  body  being  balanced  by  a 
aind  of  undulatory  movement.  Soon  the  Cow  fell — an  inert  mass,  the  limbs  rigid  and 
immovable,  the  eyes  turned  backwards  and  fixed,  the  month  half  open  and  the  tongue 
pendent.  The  animal  bit  at  objects  within  its  reach,  and  the  foaming  saliya  flowed 
from  the  comnussnres  of  the  mouth.  This  fit,  during  which  all  Hke  instinetiye  and 
sensorial  faculties  seemed  to  be  in  abeyance,  lasted  about  twenty-five  minutes*  and 
Ave  attacks  occurred  during  the  day.  ffext  day  there  were  three  attacks,  and  the 
fourtii  day  only  two.  The  fifth  day  passed  without  any,  and  it  was  thought  that  re> 
covery  had  set  in,  when,  on  the  sixth  day,  the  fits  re-appeared  with  the  same  intensitj 
as  at  the  commencement.  In  the  middle  of  one  of  these  attacks,  the  CSow  got  en- 
tangled in  the  stall  and  was  stranded.  At  the  autopsy,  daik  blood  was  found  in  the 
lateral  venticles  of  the  brain,  the  envelopes  of  which  were  congested  and  its  textoie 
softened.  Death  in  this  case  was  accidental,  and  the  lesions  may  have  been  dae  to 
straaffulation. 

2.  Mauri  {Revue  V^Srinaire,  1876,  p  85)  describes  the  case  of  a  Cow^  four  yesn 
old,  and  a  primipara,  which  had  calved,  and  the  placenta  was  expelled  two  hours 
afterwards.  On  the  following  momiuff  tiie  animal  was  seized  with  tremUingi^  refuasd 
all  food,  manifested  breathlessness,  and  looked  anxious.  On  being  led  to  the  pasture  to 
give  it  more  air,  it  was  perceived  that  it  was  weak  in  the  hind-quarters,  and  in  the 
short  distance  it  had  to  travel  it  fell  several  times.  It  was  put  in  a  shed  with  a 
northern  exposure,  and  its  calf  being  brought,  it  remained  completely  iadiflerettt  to  it 
At  two  o'clock  it  fell,  and  Mauri  was  sent  for.  He  found  it  lyin^  extended  on  the 
right  side,  the  respiration  appeared  to  be  suspended,  and  it  was  difficult  to  perceive 
the  movements  of  the  flanks ;  the  pulse  was  imperceptible,  but  the  heart's  beats  were 
strong.  The  tongue  hnnfp  out  of  the  mouth,  and  tne  air  expelled  dnriiu;  penpra- 
tion  carried  a  large  quantity  of  foamy  saliva  with  it.  The  senses  Mpearedto  be  cssn* 
pletely  abolished,  and  the  eyeba]]a---tnmed  greatlY  upwards — ^looked  fixed  in  a  re- 
markable manner.  The  limbs  were  rigidly  extended,  and  they,  with  tlie  trunk, 
jerked  in  such  a  violent  manner,  that  the  whole  body  was  shaken  without  being  dis- 
placed. The  udder  was  not  flaccid,  and  milk  of  a  good  quality  was  readfly  obtained 
fromitw 

Mauri  thought  it  was  a  case  of  vitulary  fever,  and  ordered  the  iii  i  iwsiiji  fimlmsnt 
After  six  o'clock  in  the  evening,  while  preparations  were  being  made  to  eany  out  h» 
prescriptions,  the  Cow  ^t  up  and  stumbled  towards  the  side  of  the  shed  where  its 
calf  was  standing.  During  the  night  it  ate  and  ruminated.  Next  momiug  at  eight 
o'clock  there  was  a  new  attack.  The  premonitory  symptoms  lasted  for  about  half  sa 
hour,  and  the  animal  lay  until  half-past  nine.  At  mid-day  it  did  not  preoit  say 
signs  of  disease.  It  had  no  more  attacks,  but  the  owner,  appreheaaiva  o£  fatare 
danger,  sold  it  two  months  afterwards,  and  Blauri  lost  sight  of  it 

3.  Calmettes  {Ibid,,  p  67)  mentions  that  a  four-year-old  Ck>w  gave  birth  to  a  calf 
during  the  night  in  quite  a  natural  manner,  and  during  the  following  day  it  ate  and 
ruminated  as  usual.  Towards  six  o'clock  in  the  evening  it  suddenly  oaaBmsDoed  to 
tremble,  and  to  stagger  in  its  hind-limbs^  so  that  it  ooula  only  walk  inth  the  gmatesf 
difficulty.  At  seven  o'clock  Calmettes  noted  that  the  hind-quarten  were  very  feeUe, 
the  general  sensibility  i^;>peared  to  be  increased,  pressure  on  the  dorso-lumbar  rqpon 
caused  much  pain  ;  the  skin  was  very  hot,  and  the  respiration  deep  and  hunied  ;  the 
pulse  was  strong  and  ^uick,  the  muoous  membranes  somewhat  reddened,  and  ^» 
muffle  damp.  Counter-irritants  were  applied  to  the  hind-quarten,  and  diai^ta  aad 
emollient  enemas  admimstered.  At  one  o'dock  in  the  morning  he  was  again  called. 
The  animal  had  fallen  on  its  side ;  the  general  sensibility  was  diminished,  and  the  akin 
was  very  cold.  From  time  to  time  it  was  remarked  that  all  the  extensor  muades  of 
the  limbs  were  convulsed,  which  threw  the  latter  into  rigid  extension ;  thourii,  whea 
seized  by  the  hands,  they  oould  be  flexed  and  moved  about.  The  seaaoiial  ranetioas 
were  completely  aboUshed,  and  the  sidn  could  be  pricked  or  indaed  without  indnciag 
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the  least  movement ;  the  eye,  which  was  generally  fixed,  pirouetted  in  its  orbit  from 
timo  to  time,  while  it  coula  distingnish  nothing,  and  could  oe  touched  without  betray- 
ing any  sensation ;  there  was  also  loss  of  heanng.  At  this  time  the  respiration  was 
about  normal — eighteen  to  twenty  respirations  in  tho  minute  ;  the  pulse  was  smiill 
and  imperceptible ;  the  heart's  beats  strong ;  the  mucous  membrane  rather  pale  than 
red,  and  the  mn£Qe  dry.  During  expiration  there  was  a  labial  wuffle^  and  an  aoundance 
of  foamy  saliva  escaped  from  the  mouth.  The  animal  remained  in  this  condition  for 
six  hours. 

Towards  seven  o'clock  next  morning,  when  about  to  send  for  a  butcher,  the  limbs 
became  rigid  and  were  seized  with  convulsions,  which  extended  to  the  entire  body. 
Aa  if  by  enchantment,  the  animal  placed  itself  on  its  sternum,  raised  its  head  in  the 
normal  position,  and  finally  got  up,  though  with  difficulty ;  it  remained  in  a  somewhat 
deep  coma  for  about  an  hour. 

In  the  evening  it  had  a  second  attack,  there  being  general  agitation,  with  hurried 
respiration  and  weakness  of  the  hind-quarters.  Soon  it  fell,  had  numerous  convul- 
sions, and  manifested  the  same  general  insensibility  it  displayed  in  the  morning ; 
remaining  paralysed,  however,  for  only  three  hours.  Next  morning  it  appeared  tobe 
quite  recovered. 

Fifteen  months  previously,  and  eight  days  after  parturition,  this  Cow  had  another 
attack  when  returning  from  pasture ;  being  suddenly  seized  with  tremblings,  it  stag- 
gered and  fell.  In  half  an  hour  afterwards  it  was  completely  insensible,  and  sensa- 
tionless ;  the  respiration  was  almost  normal,  the  pulse  imperceptible,  though  the 
contractions  of  the  heart  were  powerful,  and  all  the  symptoms  idready  enumerated 
were  present,  but  became  more  rapidly  developed.  The  convulsions  continued  for  two 
and  a  half  hours. 

4.  Lafitte  {Ibid.,  p.  70)  mentions  that  a  Cow  calved  in  the  most  favourable  manner, 
and  four  hours  afterwards  became  agitated  and  restless  ;  soon  afterwards,  there  were 
convulsions  of  the  muscles  of  the  trunk  and  limbs,  and  so  much  weakness  set  in  that 
the  animal  could  not  stand.  The  tonsue  was  often  projected  from  the  mouth  and 
foam  flowed  therefrom :  the  Cow  comd  hear  and  see  during  the  attack.  The 
poise  was  intermittent,  and  the  respiration  moderately  increased.  In  about  ten  hours 
it  arose  and  graduaUy  recovered.  Two  days  after,  it  had  another  and  a  final  attack, 
which  lasted  for  three  hours. 

5.  The  same  writer  {Ibui.f  p.  70)  relates  that  a  Cow,  which  had  calved  a  few  hours 
before,  was  seized  with  persistent  convulsions  and  great  general  weaJcness,  which 
rendered  standing  impossible — presenting,  in  fact,  all  the  symptoms  of  the  previous 
case.  This  attach  continued  for  three  hours,  and  another  followed  on  the  same  day. 
Then  an  interval  of  a  day  elapsed,  when  the  fits  succeeded  each  other  so  frequently, 
and  with  so  much  intensity,  that  the  animal  died  from  asphyxia. 

6.  Lafitte  {Ihid.^  p>  71)  describes  the  case  of  a  Goat  affected  with  metro-peritonitis 
after  parturition,  and  for  which  it  was  treated.  Two  days  afterwards,  the  creature 
appeared  to  be  agitated  and  restless  ;  convulsions  were  manifested  in  all  the  musdes, 
and  particularly  those  of  the  jaws ;  the  eyes  rolled  about ;  there  was  abundant  saliva- 
tion, etc. ;  the  animal  could  not  stiemd.  There  was  only  one  attack,  which  lasted  for 
seTsral  hours. 

7.  Mauri  (Ihtd.f  p.  18)  relates  that  a  Bitch, 'four  years  old,  and  which  had  been  iU  since 
the  previous  evening,  was  sent  to  the  Toulouse  Veterinary  School.  Fifteen  days  pre- 
▼ionsly  it  had  given  birth  to  four  puppies,  which  it  suckled.  That  morning,  aM>ut 
three  o'clock,  its  owner  was  awoke  by  its  plaintive  cries  and  its  restlessness.  It  was 
then  anxious,  its  mouth  was  open,  and  it  breathed  as  if  it  ^ad  been  running  fast  on 
a  hot  day  ;  it  also  appeared  to  be  weak  in  its  hind-parts.  On  its  arrival  at  the  school, 
it  was  lying  on  its  side  in  a  large  hamper,  with  its  four  puppies,  which  were  at  the 
teat ;  the  respiration  was  very  hurried,  short,  irregular,  and  noisy ;  it  was  executed  in 
a  jerking,  irregular  manner ;  the  ribs  appeared  to  be  limited  in  their  movements,  as  in 
a  hone  affected  with  tetanus.  The  mouth  was  half  open,  the  tongue  pendent,  and 
the  saliva  flowing  in  a  frothy,  abundant  stream.  The  animal  convulsively  dosed  its 
jaws,  and  withdrew  its  tongue  from  time  to  time,  in  order  to  swallow  a  portion  of  the 
saliva ;  the  buccal  and  conjunctival  mucous  membrane  was  greatly  mjected ;  the 
physiognomy  expressed  great  anxiety  rather  than  pain ;  the  eye  was  widely  open^ 
bright  and  animated,  and  the  visual  axis  was  not  deviated.  The  limbs  were  kept  ex- 
tended and  immovable,  without  tetanic  rigidity.  At  intervals  the  animal  attempted 
to  get  up,  and  managed  to  raise  itself  on  its  fore-limbs  ;  but  the  hind-legs  moved  in 
dirorent  directions,  and  automatically,  so  that  the  Bitch  could  not  co-ordinate  them 
in  a  determinate  manner.  The  joints  could  be  easily  flexed  on  each  other,  by  seizing 
the  bones  like  the  branches  of  a  pair  of  compasses,  but  when  left  to  themselves  they 
immediately  became  extended.    The  pulse  was  strong  and  quick.    The  senses  were 
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unimpaired,  and  when  its  name  was  called  the  animal  directed  its  eyes  towards  ita 
master,  and  attempted  to  move  its  taiL  This  did  not  always  happen,  however,  for 
the  oreatnre  generally  appeared  to  be  completely  absorbed  by  its  condition— a  dream* 
stance  which  might  have  led  to  the  belief  that  its  general  sensibility  was  dimmiahed. 
There  was  no  appetite,  and  the  excretion  of  faeces  and  urine  was  completely  auppreand 
since  the  commencement  of  the  disease. 

Mauri,  never  having  had  an  opportunity  of  witnessing  such  a  malady,  waa  nmch 
troubled  to  give  a  name  to  the  collection  of  symptoms.  As,  however,  paraplegia 
appeared  to  be  imminent,  he  ordered  sinapisms  to  the  limbs  and  the  spine,  and 
enemas  of  tepid  water.  In  the  evening  the  symptoms  were  ameliorated ;  the  animal, 
instead  of  lying  extended  on  its  side,  was  curled  round  as  in  health,  and  when  excited 
it  got  up,  staggered,  and  fell  on  the  litter  ;  a  deep  coma  had  given  place  to  the  ex- 
citement  observed  in  the  morning,  and  on  some  bread  and  milk  being  ofllered,  it 
slowly  took  a  small  quantity.  Next  day  all  the  symptoms  disappeared,  and  thongfa 
the  animal  remained  for  five  days  in  the  hospital  kennels,  no  relapse  occurred. 

8.  Mauri,  in  another  instance  (/6t(i.,  p.  20) — that  of  a  two-year  old  IKtch,  wtich 
had  nursed. two  puppies  for  a  month,  and  during  that  time  seemed  to  be  in  perfeet 
health,  but  whicn  was  suddenly  seized  with  agitation  and  anxiety,  appeared  to  be 
suffocated,  could  scarcely  stand,  and  appeared  to  be  paralysed  in  its  nind-limbe-;- 
noted  the  following  symptoms :  General  agitation  of  all  the  muscles,  anxiooa  pkjvi- 
ognomy,  and  all  the  characteristic  features  described  in  the  preceding  case,  lie 
respiration  was  ^gtj  laborious,  though  the  ribs  were  immovable.  The  gait  waa  as- 
steady,  and  the  hmd-quarters  were  feeble,  as  in  confirmed  rabies.  The  animal  ap- 
peared to  be  impelled  to  move  about  incessantly,  and  if  it  stopped  it  fell;  then  the  limn 
became  rigidly  extended.  In  the  midst  of  its  convulsions,  it  endeavoured  to  riae,  hot 
could  not  co-ordinate  its  movements — it  turned  itself  on  its  back,  so  as  to  lie  alternately 
on  the  right  or  left  side.  After  numerous  attempts  it  sometimes  succeeded  in  getting 
up,  and  commenced  to  walk,  but  only  to  fall  again  ;  it  could  only  stand  on  ite  rigid 
paws  by  resting  a^inst  a  wall  or  tree.  An  hour  after  its  arrival  at  the  acbool,  it 
could  not  rise  unaided.  Its  senses  did  not  appear  to  be  affected  ;  the  appetite  wai 
lost,  and  there  was  neither  defecation  nor  micturition  during  the  attack.  The  ciae 
in  every  respect  appeared  to  be  similar  to  the  preceding.  No  treatment  was  adopted, 
and  in  the  evening  the  Bitch  had  almost  completely  recovered,  though  it  was  rather 
sleepy  and  dull.    Next  day  it  was  taken  away  cured. 

9.  The  same  authority  (/M.,  p.  22)  records  the  case  of  a  Bitch  brought  to  the 
Toulouse  Veterinary  School,  and  which  caused  anxiety  about  three  hours  i)reviotiBly 
by  its  agitation,  breathlessness,  and  anxious  look.  It  had  fallen,  was  seimd  with 
contraction  of  the  limbs,  got  up,  and  staggered  about  in  different  directions,  nntil  at 
last  it  became  so  weak  that  it  could  not  stand.  When  Mauri  saw  it,  it  waa  lying  on 
its  side,  the  limbs  extended,  and  agitated  from  time  to  time  with  clonic  convnlaiaDB. 
The  animal  could  not  be  induced  to  get  up,  the  head  only  being  nused  towards  the 
shoulder.  The  symptoms  were  altogether  similar  to  those  observed  in  the  two  ^r^ 
ceding  cases.  No  treatment  was  adopted,  and  next  morning  all  the  symptoma  sad 
disappeared. 

10.  Lafitte  {Ihld,,  p.  23)  attended  a  Bitch  which,  two  days  previously,  had  bron^t 
forth  two  puppies  which  it  suckled.  It  appeared  to  be  very  weak  and  staggered  in 
walking.  Soon  after,  the  feebleness  in  the  hind-quarters  was  extreme,  and  clonic 
convulsions  affected  all  the  muscles ;  the  eye-balls  pirouetted  in  their  aocket,  the 
jaws  were  incessantly  moved,  and  saliva  ran  from  the  mouth  continually ;  hearing 
and  seeing  were  unaffected.  Two  hours  subsequently  the  animal  could  not  riae.  A 
belladonna  draught  was  given,  narcotic  frictions  were  applied  iJong  the  spine,  and 
emetised  enemato  admimstered.  In  the  evening  the  Bitch  was  dull,  weak,  and 
stupid.  In  the  morning  every  trace  of  the  malady  had  disappeared.  Next  day  there 
was  another  eclamptic  attack  of  shorter  duration,  and  on  the  fourth  day  another  a^ 
briefer  and  weaker.  The  puppies  were  put  to  another  Bitch,  and  in  about  eight  days 
they  had  attacks  similar  to  those  of  their  parent,  though  shorter  and  lesa  intense. 
One,  a  female,  had  three  attacks  on  successive  days,  and  then  died — ^the  other,  a 
male,  had  only  two  attacks. 

11.  Lafitte  (/^(2.,  p.  25)  reports  that  a  Bitch,  four  days  after  pupping,  had  dome 
convulsions  in  all  its  muscles ;  its  jaws  were  agitated,  it  was  much  salivated,  and 
respired  with  difficulty.  Its  expression  was  animated,  but  it  could  not  stand,  and  was 
compelled  to  lie.  During  the  night  the  convulsions  ceased,  and  the  animal,  althongh 
a  little  somnolescent,  appeared  quite  recovered ;  at  ten  o'clock  next  morning,  howevo', 
it  had  another  attack,  and  in  the  evening  it  died. 

12.  The  same  veterinarian  (T&id,  p.  25)  alludes  to  the  case  of  a  Bitch  which,  three 
days  after  pnpping,  had  convulsions  in  the  muscles  of  the  trunk  and  limbs,  and  the 
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hind-legs  were  so  feeble  that  it  could  not  stand.  Its  gase  was  unsteady,  and  at  times 
the  eyes  rolled  about  in  the  orbits.  The  masseter  muscles  participated  in  the  con- 
vuLrive  movements  of  the  other  muscles,  so  that  there  was  a  continual  champing  of 
the  jaws,  and  an  abundant  salivation.  The  senses  were  not  impaired,  however.  An 
antispasmodic  treatment  was  adopted.  The  attack  lasted  four  nours,  when  recovery 
took  place. 

13.  Mauri  {Ibid.,  p.  201)  reports  another  instance  of  this  maladv  occurring  in  a 
Bitch,  eight  years  old,  and  very  fat.  It  had  pupped  twelve  da^s  before,  and  suckled 
four  puppies.  When  brought  to  the  Yeterinaiy  School  it  was  lying  on  its  side,  though 
it  could  raise  itself  on  its  sternum — it  panted  much,  its  mouth  was  wide  open  and 
much  saliva  flowed  therefrom — the  tongue  was  pendent.  The  respiratory  movements 
were  much  quickened,  but  very  shallow.  The  eyes  were  wide  open  and  slightly 
squinted  to  the  left.  Violent  convulsions,  as  if  produced  bv  electric  discharges, 
agitated  the  limbs,  and  threw  them  into  a  state  of  forced  extension  ;  if  a  group  of 
extensor  muscles — such  as  the  patellar — were  seized  in  the  hand,  the  enersetic  con- 
tractions, rapidly  repeated,  could  be  easily  felt.  Nothing  of  the  kind  could  be  dis- 
tinguished in  the  flexor  muscles.  The  senses  were  not  ufected.  The  urine  did  not 
offer  any  trace  of  albumen.  In  the  course  of  the  day  the  symptoms  disappeared,  and 
the  animal  recovered. 

Mauri  alludes  to  four  additional  cases  of  eclampsia — two  in  the  Cow  and  two  in  the 
Bitch,  all  presenting  similar  symptoms  to  the  foregoing. 


CHAPTER  VII. 

Epileiwia  Uterina. — Mania  Fi&erperalifi. 

A  PECULiAB  nervous  affection  to  which  the  designation  of  ''Epilepsia 
TJterina"  has  been  given  by  Storrar  ( Feterinary  Jmmal,  VoL  IV.,  p.  63),  might 
be  classed  with  the  disease  which,  in  the  previous  chapter,  has  been  named 
''Eclampsia,"  did  it  not  differ  somewhat  from  it^  and  rather  resemble 
epilepsy,  or  what  Harms  has  called  "  Mania  puerperalis."  Until  its  exact 
pathology  is  better  defined^  we  think  it  most  convenient  to  retain  Storrar's 
designation. 

Syn^toms. 

The  disease  appears  to  affect  the  Cow  only,  and  is  marked  by  great  agita- 
tion, sometimes  fury.  We  cannot  do  hotter  than  give  the  symptoms  in  two 
cases,  and  then  refer  to  Storrar's  and  Harms'  evidence. 

1.  Rolls  ( Veterinary  Journal,  Vol.  II.,  p.  17)  was  sent  for  in  great  haste  to  see  a  Cow, 
iive  years  old,  which  had  calved  a  fortmght  previonsly,  and  had  eaten  the  placenta. 
For  two  days  hef ore  he  was  called  in  the  animal  had  not  heen  well,  and  its  calf  had 
been  removed  the  previous  night.     It  had  a  wild  excited  expression ;  eyes  staring ;  ears 
warm  ;  pnlse  full ;  rather  strong  and  quick ;  jaws  oontinuidly  moving,  as  if  m  the 
act  of  hiting ;  foaming  at  the  month  ;  the  under  part  of  the  tonsue  purple  and  livid- 
lookinff.     Tne  movement  of  the  jaws  could  not  be  stopped  by  hiding  them  together, 
and  when  the  animal  was  left  to  itself  it  was  continually  biting  at  its  fore-legs,  though 
without  making  a  wound ;  when  interrupted  it  gnawed  the  manger,  woodwork  of  the 
stall,  or  anything  presented  to  it.    If  hay  was  offered  it  would  seize  it,  masticate  it 
-with  the  continuous  and  violent  movement  referred  to,  and  swallow  it.    It  took  some 
bran-mash  and  chilled  water,  and  though  it  partook  of  nothing  else,  it  looked  full, 
and  there  was  the  peculiar  sour  odour  (»ten  met  with  in  cows  suffering  gastric  de- 
rangement, and  especially  when  it  occurs  soon  after  parturition.     Blo<M  was  ab- 
stracted and  beUadonna  and  linseed  oil  administered.     In  about  three  hours  after- 
wrarda,  the  convulsive  movements  ceased  and  the  Cow  appeared  to  be  much  better. 
Next  dav  the  excited  expression  was  still  apparent.    Under  further  treatment  it 
recovered. 

Thirteen  months  afterwards  it  calved  again,  and  when  a  fortnight  old  the  calf  was 
removed  from  it.  Next  morning  it  was  found  to  be  suffering  from  a  similar  attack  : 
the  jaws  moving  in  the  same  convulsive  manner,  but  not  so  violently.    Bolls  noted 
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that  the  Cow  looked  wild  and  excited ;  the  pnpils  of  the  eyes  were  normal ;  em 
warm  ;  pulse  eighty  per  minute,  and  f nU  and  strong  ;  foaming  at  the  month ;  under 
part  of  tongue  livid  ;  grinding  the  teeth  occasionally ;  the  f ore-le«;a  were  wet  and 
covered  with  saliva,  from  gnawing  them.  The  animal  was  again  bled  and  had  opiatea, 
and  recovery  soon  took  place. 

2.  Bobellet  {Recadl  at  MSd,  VSUrinaire,  1874)  gives  a  similar  instance,  in  whkb 
the  symptoms  closely  resembled  those  of  rabies.  The  Cow — four  years  old^^alved 
four  days  previously,  parturition  being  normal.  On  the  day  on  which  RobeOet  wis 
sent  for,  it  had  refused  to  eat  at  pasture,  left  its  companions,  and  constantly  lieked 
its  fore-legs.  In  the  evening  it  was  restless,  and  bit  everything  about  it.  Robdlei 
found  that  it  had  bitten  the  manger,  rack,  and  food — allowing  the  latter  to  fall  from 
its  mouth  without  masticating  it ;  it  also  seized  its  breast  and  fore-legs,  but  withoat 
breaking  the  skin.  The  pulse  was  full  and  sixty  per  minute ;  the  eyes,  unnatnnlly 
open,  were  red,  fixed,  ana  haggard,  and  the  pupils  dilated  ;  the  buccal  mucous  mem- 
brane was  slightly  inflamed,  and  a  frothy  saliva  surrounded  the  borders  of  the  lips ; 
the  respiration  was  normaL  At  times  the  Cow  stretohed  out  ite  fore-limbs,  bello^rod, 
pawed  the  ground  with  the  fore-feet,  and  seemed  to  defy  an  invisible  enemy.  1^ 
handle  of  a  steble-fork  being  presented,  the  animal  seized  it  in  a  frantic  manner  and 
bit  it,  shaking  the  head  violently. 

These  symptoms  gave  rise  to  the  suspicion  of  rabies  ;  but  no  evidence  as  to  inoeo- 
lation  oould  oe  obteined.  The  Cow  was  separated  from  the  others,  secured  by  a 
double  chain,  and  an  ounce  and  a  half  of  chloral  administered  in  two  dooes  in  tea— 
a  quarter  of  an  hour  between  each  dose.  Several  minutes  after  the  second  doee,  tlie 
Cow,  which  had  continued  to  show  the  same  symptoms,  hung  ite  head,  and  witiiost 
staggering,  fell  like  an  inert  mass  on  the  ground,  then  rose  at  once  of  ite  own  aoeodL 
Ten  minutes  afterwards  the  same  occurrence  was  again  noted — ^the  Cow  once  mora 
falling  and  jumping  up ;  it  remained  in  the  excited  condition  already  described. 
Next  day  all  the  alarmiujg  sjrmptoms  had  subsided ;  there  was  no  fever  or  excite- 
ment— ^nothing  except  slight  weakness  and  prostration.  It  had  fallen  a  third  time 
on  the  previous  day,  then  became  drowsy,  and  remained  lying  for  about  three  hours ; 
after  wnich  it  arose,  apparently  quite  welL 

Robellet's  father  had  seen  two  similar  cases. 

Storrar  relates  that,  in  one  of  his  cases,  so  savagely  did  the  Cow  bite  tha 
timber  forming  the  front  of  ite  stall,  that  with  one  desperate  effort  it  broke 
all  the  incisor  teeth,  except  one,  entirely  out  of  ite  jaw,  and  fractoied  the 
alveolar  processes.  Another  Cow,  some  years  before,  so  severely  ii^oied 
the  lower  jaw,  that  the  incisors  could  not  be  employed  for  some  time; 
though  the  molars  could  he  used  when  the  food  was  placed  in  the  mouth 

Giinther  {Oehurtsh&Ifef  p.  145)  and  Landel  {Repertarium^  yoL  viiL)haTe 
observed  similar  cases.  They  describe  the  animals  as  extremely  excited  md 
violent,  biting  everything  around  them — even  people,  climbing  into  the 
manger,  running  against  the  wall,  roused  to  fite  of  fbry  at  the  slightest 
noise,  foaming  at  the  mouth,  and  sometimes  tossing  the  head  and  bellowiiig. 
The  pulse  is  hard  and  quick,  hut  the  heart's  action  is  weak. 

Cause. 

Eolls  thought  that  in  the  case  he  describes,  depriving  the  animal  of  i^ 
calf  was  the  cause  of  the  atteck;  Harms  ascribes  the  symptoms  to  chills,  which 
cause  brain  congestion ;  while  Storrar  looks  upon  the  malady  as  epileptic, 
dyspeptic,  and  uterine.  **  The  animal  affected  has  calved  some  few  days  ^ 
viously — say  from  four  to  fourteen,  or  even  more  days ;  she  has  been  heartilr 
eating  her  food ;  giving  milk  very  largely,  or,  more  correctly,  her  milk  he 
been  remarkably  rich,  and  throwing  up,  when  left  for  a  time,  a  very  heavy 
layer  of  cream ;  and  the  usual  uterine  lochial  discharge  has  been  8U|^irBaBed. 
Or  the  case  might  be  thus  steted  :  An  excessive  drun  upon  the  sy^em  by 
the  mammary  glands,  causing,  perhaps,  the  suppression  of  the  uteiiiie 
cleansing,  with  the  peculiar  smell  about  the  animal,  and  more  maiked  in 
her  milk,  which  is  referred  to  by  Mr.  EoUs,  followed  by  a  more  or  h» 
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severely  developed  attack  of  indigestioii.  These  causes  act  upon  the  nervous 
centres,  so  as  to  produce  the  extraordinary  excitement  which  has  been 
deficribed.  The  dyspeptic  signs  are  the  more  prominently  shown — such  as 
a  desire  to  eat  anything  unclean  in  preference  to  good  focid^  or  coarse  straw 
in  preference  to  roots  or  hay.  The  bowels  become  torpid,  and  the  supply 
of  milk  nearly  ceases." 

We  can  scarcely  bring  ourselves  to  believe  that  this  condition  is  due  to 
psychical  influences,  and  are  rather  inclined  to  attribute  it  to  cerebral  irri- 
tation from  some  physical  cause — either  indigestion,  constipation,  or  deranged 
circulation  in  the  brain,  and  connected  with  the  parturient  state. 

Treatment 

If  indigestion  or  constipation  are  present,  purgatives  should  be  admi- 
nistered, with  stimulant  or  tonic  medicines,  accoiding  to  the  indicationa 
When  there  is  much  fury  or  excitement,  narcotics  in  lai^e  doses  may  be 
given — the  best,  perhaps,  being  chloral  hydrate.  Great  attention  must  be 
paid  to  the  diet.  Giinther  abstracted  blood  in  lai*ge  quantity,  and  gave 
extract  of  stramonium.  He  also,  on  the  supposition  that  the  brain  was 
congested,  applied  strong  stimulants  to  the  back  of  the  head  and  to  the 
spine. 


CHAPTEE  Vni. 

Parturient  Iiaminitis. 

With  the  Mare,*  a  few  days  after  foaling  or  abortion,  there  has  been  some- 
times observed  an  attack  of  congestion  or  inflammation  of  the  feet,  which 
closely  simulated  the  painful  and  serious  malady  known  as  "  Laroinitis," 
and  appeared  to  be  related  to  the  parturient  state.  The  disease  does  not 
seem  to  be  very  common ;  though  Obich  (fFochenschrift  fur  Thierheilkundef 
1869,  p.  105)  asserts  that  it  and  metritis  are  the  most  frequent  sequel®  of 
parturition  in  the  Mare.  It  appears  to  have  been  first  described  by  Tisse- 
rant  in  1846  (Jaunial  des  Veierinaires  du  Midi^  vol.  ix.  p.  347) ;  since  then 
it  has  been  alluded  to  by  Gloag  and  Smith  in  England  (Veterinarian^  1851, 
pp.  14,  258),  Fabry,  Guilmot,  Lecouturier,  Windelinck,  and  Deneubourg 
in  Belgium  (Annales  de  Mid.  FSiSrinaire  de  Bruxelles,  1860,  1861,  1868), 
Obich  in  Germany  (Op.  cit.)^  and  Ayrault  in  France  (BecueU  de  Mid,  ViU- 

*  It  would  appear  that  boTine  animala  are  liable  to  a  foot  inflammation  after  parturition,  aa 
well  as  Mares.  Koloff  (MiUheilungtn  aua  der  ihierarMtlichen  JPraxia  in  preutMi$cken  Staate, 
1866,  1866,  p.  154)  observed  a  peculiar  inflammation  of  the  feet  of  Cows,  superreninj;  on  par- 
turition. Some  dsys  after  tbat  event,  tbe  skin  between  the  claws  waa  ubeerred  to  be  reddened, 
swollen,  and  moist,  and  graduallj  the  inflammation  extended  to  tbe  coronet  and  6eels  {Ballen); 
the  skin  became  more  tumefied  and  dense,  and  immediately  above  the  claws  was  uniformnr 
thick  and  red.  In  some  cases  abscesses  formed  at  the  coronet,  the  horn  became  ae^rated, 
and  finally  the  whole  claw  was  died.  Tbe  inflammation  eitended  to  above  and  behmd  the 
fetlock,  and  the  pain  was  so  great  that  the  animals  ate  but  little,  and,  consequently,  they  soon 
lost  condition.  The  hind  limbs  were  most  frequently  affected  :  first  one,  then  the  other,  one 
beinr  always  more  affected  than  the  other.  The  Cowa  had  only  calved  a  short  time  previously. 
Soloff  supposed  that  the  disease  was  due  to  contact  of  the  skin,  towards  the  hind  feet,  with 
some  substance  which  had  escaped  from  the  vulva  after  calving.  He,  therefore,  insisted  on 
the  utmost  cleanlineta  being  observed  ;  had  the  stalls  cleaned  out,  and  sprinkled  with  chloride 
of  lime  every  day,  and  the  hind  feet  damped  with  chlorine  water,  particularly  between  the 
claws,  and  aflerwards  imeared  with  oil.  By  these  measures,  the  extension  of  the  disease  waa 
at  once  checked. 
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Hfiaire,  1866).    At  page  621  (line  7)  of  tlus  work,  it  wiU  be  found  that  HHd- 
son  allades  to  this  parturient  laminitiB  as  a  oompUcation  of  ruptuied  TaginiL 

The  symptoms  of  the  disease  aie  those  of  laminitis  occuiring  under  ordi- 
nary conditions.  They  are  suddenly  developed  on  the  second  or  third  daj 
after  foaling,  or  abortion,  more  rarely  on  the  fourth  day,  and  veiy  seldom 
later.  In  a  small  number  of  cases,  inflammation  of  the  feet  has  been  notieed 
either  during  or  immediately  after  parturition.  Exceptionally,  it  has  taken 
place  within  twenty-four  hours  after  the  contents  of  the  uterus  have  been 
expelled.  As  a  rule,  there  has  been  nothing  remarkable  in  the  case — ^bittk 
having  taken  place  naturally;  sometimes,  however,  parturition  may  have 
been  difficult 

The  attack  is  either  sudden,  or  only  very  indefinite  premonitory  indica- 
tions are  present  The  animal  becomes  unusually  restless,  and  moves  its 
limbs — ^the  fore  one  especially — continually,  while  it  exhibits  signs  of  gieit 
Buffering.  There  is  fever,  quick  and  hard  pulse,  hurried  respiration,  and  all 
the  other  signs  x)f  this  most  distressing  foot-inflammation,  the  most  marked  of 
which  at  this  time  is  the  disregard  of  the  progeuy.  In  other  cases,  the 
attack  is  more  gradual ;  there  is  loss  of  appetite,  gre^it  thirst,  depression, 
hurried  respiration,  full,  hard,  and  quick  pulse,  constipation,  etc — premoni- 
tory symptoms  which  may  continue  for  two,  three,  or  four  days.  The  fore  or 
hind  feet  may  be  affected.  Tisserant  and  Guilmot  say  the  former,  Denen- 
boui^  the  latter ;  though  in  some  instances  all  the  feet  may  be  involved. 
The  position  of  the  animal,  if  standing,  indicates  the  feet  affected,  and  they 
are  found  to  be  extremely  hot,  the  plantar  arteries  throbbing,  and  percossion 
of  the  hoof  causes  intense  pain.  During  the  inflammation,  the  Miue  erinoes 
the  greatest  agony.  If  all  the  feet  are  implicated,  standing  may  be  impos- 
sible ;  the  expression  is  anxious  and  pinched ;  the  respiiation  is  burned, 
jerking,  and  plaintive,  and  the  nostrils  widely  dilated ;  the  skin  is  usually 
covered  with  perspiration,  and  the  production  of  milk  is  completely  checked. 
Indeed,  the  rapid  disappearance  of  this  secretion  has  attracted  the  attentiMi 
of  neariy  every  observer.  In  the  evening,  perhaps,  there  will  be  an  abundant 
supply  of  milk,  and  in  the  morning  mulsion  or  suction  will  only  obtain  a 
few  drops  of  a  transparent  or  reddish  fluid,  though  the  mamma  may  look  as 
full  and  as  well-developed  as  usual.  This  suppression  of  its  supply  of  fi)od 
is  soon  testified  to  by  the  foal,  which  betrays  its  sensations  of  hunger  by 
becoming  less  timid,  and  making  iteelf  fiimiliar  with  those  around  it 

The  duration  of  the  disease  is  from  four  to  eight  days ;  Franek  says  ten, 
eight  to  fourteen  days.  The  symptoms  are  certainly  most  intense  between 
the  fourth  and  eighUi  day.  The  termination  is  generally  recovery,  if  proper 
treatment  has  been  adopted ;  though  in  some  cases  the  malady  assumes  a 
chronic  fonp,  with  the  accompanying  deformity  and  disorganisation  of  the 
feet  In  rare  instances,  death  may  ensue  from  nervous  exhaustion  caosed 
by  the  excessive  pain ;  or  the  inflammation  may  run  on  to  suppuration,  and 
a  &tal  result  arise  from  pyaemia,  with  purulent  deposits  in  the  lunga^  hiain, 
or  other  organs. 

A  favourable  or  unfavourable  prognosis  may,  according  to  Guilmo^  ho 
drawn  from  the  lacteal  secretion.  If  this  returns  in  the  course  of  a  few  day^ 
it  is  a  good  sign. 

Causes. 

The  cause  or  causes  of  parturient  laminitis  are  not  well  known.   The 
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preduposing  caase  is  geneiallj  recognised  to  be  fche  partoiient  state,  though 
there  is  a  wide  divergence  of  opinion  as  to  the  way  in  which  the  disease 
originates.  Tisserant  belieyes  that  it  is  due  to  a  disturbance  in  the  func- 
tional equilibrium  existing  between  the  various  organs.  After  parturition, 
and  particularly  after  abortion,  there  is  manifestly  a  disturbance  of  this 
kind;  there  is,  as  Eainard  correctly  states,  a  general  superabundance  of 
blood,  and  consequently  a  tendency  to  disease  until  the  equilibrium  between 
production  and  consumption  is  restored.  Guilmot  thinks  that  the  space  left 
by  the  foetus  must  necessarily  bring  about  a  series  of  exceptional  phenomena, 
whose  point  of  departure  is  perhaps  the  superfluous  supply  of  blood  thrown 
into  the  circulation  after  parturition.  Deneubourg  sees  in  this  disease  and 
the  so-calledv  vitulary  fever  of  the  Cow,  two  different  "  modes  of  expression  " 
of  the  same  disease ;  and  while  recognising  the  justness  of  the  expression 
employed  by  the  old  hippiatrists  that  "  the  fever  has  fallen  into  the  feet," 
he  is  inclined  to  think  that  the  morbid  localisation  is  due  to  sudden  sup- 
pression of  the  lochia.  "  The  larger  animals,"  he  writes,  "  are  not  exempt 
after  parturition  from  the  depuratory  process  which  takes  place  on  the 
internal  surface  of  the  woman's  uterus  after  delivery,  and  known  as  the 
lochia  ;  and  its  abrupt  suppression  gives  rise  to  a  disturbance — a  feveVy  which 
physicians  designate  'puerperal  fever,'  and  yeterinary  surgeons  *  vitulary 
fever.'  The  disease  proper  to  the  Cow  is,  in  our  opinion,  simple  vitulary  fever^ 
which,  in  concentrating  itself  on  the  tendinous,  articular,  and  perhaps  mus- 
cular tissues,  may  become  a  rheumatismal  vUtdary  fever.  That  of  the  Mare, 
until  now  unrecognised,  is  evidently  due  to  the  same  cause ;  we  cannot  deny 
it  the  parent  traits  with  the  vitulary  fevers  which  are  witnessed  in  the  Cow, 
and  we  propose  to  designate  it  by  the  name  of  vUulary  laminiiiSy  to  distin- 
guish it  from  essential  laminiiis" 

Bouley,  quoted  by  Saint-Cyr,  is  of  opinion  that  parturient  laminitLs  may 
be  allied  to  that  other  form  of  laminitis  which  so  commonly  succeeds  intes- 
tinal congestions  from  accidental  causes,  or  from  drastic  purgatives ;  and  that 
both  varieties  may  well  be  the  result  of  a  momentary  paralysis  of  the  vaso- 
motor nerves  of  the  keratogeuous  apparatus  of  the  foot,  under  the  influence 
of  a  profoundly  depressing  action. 

The  oceasioJuU  causes  are  quite  as  obscure.  Tisserant  asserts  that  none  of  the 
ordinary  causes  of  laminitis  are  special  in  their  operation  here ;  while  Deneu- 
bourg fiudds  that  it  equally  attacks  Mares  without  distinction  as  to  age,  con- 
stitution, condition,  or  hygienic  circumstances.  Guilmot,  however,  remarks 
that  Mares  which  are  submitted  to  moderate  work,  and  which  receive  an 
allowance  of  food  in  proportion  thereto,  are  not  attacked  by  this  disease ; 
while  those  which  are  fed  on  oats  have  always  been  the  subjects  affected, 
so  far  as  he  has  been  able  to  observe. 

There  is  the  same  diversity  of  opinion  with  regard  to  the  influence  of 
parturition  in  the  production  of  parturient  laminitis.  Tisserant  has  noticed 
it  occurring,  in  the  great  majority  of  cases,  in  Mares  which  had  aborted  at  a 
somewhat  advanced  period  of  gestation,  or  whoso  delivery  had  been  laborious 
or  very  difi&cult,  from  the  wrong  position  of  the  foetus,  or  from  some  maternal 
obstacle.  Deneubourg,  on  the  contrary,  has  observed  it  following  parturition 
effected  in  the  most  favourable  conditions,  as  well  as  after  abortion  or  diffi- 
cult labour ;  with  Mares  which  had  expelled  the  foetal  membranes,  as  well 
as  those  which  retained  them ;  but  never  after  a  laborious  parturition  which 
i^nired  manoeuvres  more  or  less  protracted  and  cruel ;  though  he  adds  that 
his  brother  had  witnessed  a  case  following  laborious  and  artificial  delivery. 
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It  may  be  noted  that  Gloag  gives  an  instance  {Veterinarian,  1851,  p.  14)  in 
which  it  followed  an  abortion  at  three  months. 

Obich  attributes  the  disease  to  the  action  of  cold  upon  the  skio. 

Treatment 

In  the  treatment  of  this  disease,  the  roles  observed  in  the  oidinaiy  attacb 
of  laminitis  are  usually  applicable.  In  the  majority  of  cases  the  treatment 
need  not,  and  should  not,  be  heroic.  If  the  fever  runs  high,  sedativea— as 
the  tincture  of  aconite — should  be  given  ;  and  it  may  even  be  neoeesuy  to 
administer  narcotics — as  chloral  or  opium — if  the  pain  is  veiy  great.  Soum 
authorities  recommend  the  abstraction  of  blood,  either  generally  or  locallj; 
but  we  are  decidedly  averse  to  this  treatment. 

The  inflamed  feet  should  be  treated  with  the  greatest  care,  and  for  sab- 
duing  the  inflammation  nothing  can  equal  cold  applications — either  cold 
water,  cold  poultices,  or  even  ice.  We  prefer  the  continuous  inigition 
system ;  the  water  being  applied  to  the  feet  by  means  of  india-rubber  tubing 
which  carries  the  fluid  direct  from  the  water-tap  to  the  foot  The  latter  is 
thickly  covered  with  pieces  of  thick  flannel  or  tow,  so  as  to  diffiue  the 
water  around  it  The  shoes  should  be  previously  removed,  and  the  wall  of 
the  hoof  lowered,  so  as  to  allow  the  sole  and  frog  to  sustain  as  much  of  the 
weight  as  possible.     It  is  a  good  plan  to  litter  the  animal  on  saw-dosL 

Warm  applications  should  never,  on  any  account^  be  employed  for  the 
feet 

When  suppuration  is  apprehended  or  has  set  in,  or  even  when  the  effiuion 
or  exudation  are  serious,  an  outlet  may  be  made  between  the  sole  and  waU, 
towards  the  toe  of  the  hoof,  for  their  escape.  Astringent  and  anUaeptie 
lotions  or  foot-baths  may  then  be  usefuL  At  the  commencement  of  the 
disease,  and  sometimes  at  a  later  period,  when  it  threatens  to  become  chroma 
stimulating  applications— even  blisteifr — may  be  applied  with  advantage  to 
the  limbs  above  the  fetlocks. 

The  diet  should  be  light,  and  limited  to  mashes,  grass,  a  small  qnantitf  of 
good  hay,  and  nitrated  water  or  gruel  as  drink.  The  body  should  be  ooni- 
fortably,  if  not  warmly,  clothed,  and  friction  to  the  skin  is  often  beneficial 

The  foal  should  be  allowed  to  remain  with  the  More,  as  its  frequent  vA- 
ing  is  likely  to  hasten  the  return  of  the  milk,  which  is,  as  has  been  already 
remarked,  a  most  favourable  sign. 

If  constipation  is  present,  laxatives  should  be  administered^  and  emoUittt 
enemas  are  then,  as  well  as  at  other  times,  most  usefuL 


^o^ 


CHAPTER  DL 

M  ammitB  or  Mastitis. 

Iir  treating  of  pregnancy,  we  alluded  to  the  function  of  the  mamnue,  and 
pointed  out  that  this  function — except  in  rare  cases,  when  it  may  be  in  ope- 
ration independent  of  pregnancy  or  the  parturient  period,  and  even  mamfcet 
itself  in  the  male  sex — is  in  mammals  peculiar  to  the  period  of  partniitMB 
and  rearing  of  the  young.  Some  time  before  the  progeny  are  bom,  tha 
mammae  begin  to  enlarge,  to  become  pendulous,  and  their  density  iucreasea; 
they  are  more  often  vascular ;  if  not  marked  by  dark  pigment^  their  otdoox 
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is  olieerved  to  have  changed,  and  the  teats  are  considerably  developed. 
So  that,  at  parturition,  the  glands  have  attained  dimensions  and  offer  ap- 
pearances very  different  to  those  they  exhibited  a  short  time  previously ; 
whOe  the  fluid — the  milk — provided  by  Nature  for  the  sustenance  of  tlie 
joung  creature  after  birth,  is  secreted  in  more  or  less  considerable  quantity — 
generally  in  proportion  to  the  development  of  the  mammse. 

With  the  exception  of  some  species — such  as  the  Cow  and  Goat,  some- 
times the  Ewe  and  Ass  (and  also  the  Mare  among  the  Khiigiz),  in  which  the 
secretion  is  maintained  artificially  for  some  time  beyond  its  natural  duration, 
and,  with  the  former  animal  especially,  almost  permanently — the  function  is 
essentially  intermittent :  being  most  active  during  the  parturient  or,  if  we 
may  use  the  term, ''  puerperal "  period,  and  ceasing  when  the  progeny  no 
longer  require  milk.   It  is  during  this  period  that  the  activity  of  themammto 
exercise  so  much  influence  on  the  health  of  parent  and  ofispring,  and  it  is 
also  at  this  time  that  these  glands  are  most  liable  to  derangements,  which  are 
more  or  less  serious.     Even  their  normal  physiological  development,  when  it 
occurs  rapidly  and  considerably,  under  certain  conditions,  often  occasions 
nneasiness  and  pain.     The  temperature  of  the  glands  is  increased,  and  they 
are  much   more  sensitive  than  usual      But  this  disturbance  is  usually 
ephemeral,  and  rarely  continues  for  more  than  a  day  or  two.     It  may  be 
relieved  by  "  stripping  "  the  teats — the  importance  of  which,  as  a  preventive 
of  parturient  apoplexy  in  deep- milkers  and  plethoric  Cows,  we  have  already 
pointed  out — rubbing  the  udder  with  olive-oil,  or  fomenting  it  with  decoction 
of  marsh-mallows.  This  might  be  termed  the  nornuUx>T  physiological  engoige- 
ment  of  the  mamm® ;  but  there  is  also  a  pathological  engorgement,  to  which 
attention  has  been  drawn  by  various  writers,  and  particularly  by  Ztindel,  and 
to  this  we  will  now  refer,  as  it  is  often  the  commencement  of  inflammation  of 
these  glands. 

Pathological  Congestion  of  thb  Maiols. 

Hyperemia  or  congestion  of  the  mamm»  is  not  very  uncommon,  and  all 
female  animals  are  liable  to  it ;  though  it  is  most  frequently  observed  in  the 
Cow,  Mare,  Ewe,  and  Bitch,  in  degrees  varying  rather  with  the  causes  which 
determine,  than  the  phenomena  that  accompany  it. 

Causes. 

Congestion  of  the  mammae  is  due  to  various  causes :  among  which  may  be 
cited  injuries,  exposure  to  cold  air  or  water,  or  over-repletion — the  stings  of 
insects  have  also  been  blamed.  There  b  generally  a  sympathetic  excitement 
existing  at  this  time,  either  from  the  animal  having  been  immediately  or 
recently  delivered,  or  even  when  it  is  in  oestrum.  Most  frequently,  however, 
it  occurs  either  when  the  progeny  cannot  empty  the  glands,  when  it  has  been 
removed  from  the  parent,  or  when  the  latter  has  not  been  milked  at  the 
proper  time.  The  tendency  of  the  mammsQ  to  become  engorged  when  the 
lacteal  secretion  is  not  removed,  is  often  made  available  with  a  fiaudulent 
motive,  when  disposing  of  Cows  for  milking  purposes.  The  milk  is  not 
-withdrawn  for  some  time,  the  glands  become  greatly  distended,  and  assume 
an  excessive  development  ('' over-stocking''),  which  may  impose  upon  the 
unwary,  and  give  rise  to  the  belief  that  the  animal  possesses  extraordinary 
lactiferous  properties.  Franck  is  of  opinion  that  this  congestion  may  be  dam 
to  obstruction  of  the  circulation  in  the  posterior  vena  cava,  towards  the  end 
of  pregnancy.     It  may  ako  arise  from  obstruction  in  the  milk  ducts. 
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Symptoms. 

When  the  congeetion  is  due  to  accumulation  of  milk,  the  symptoms  vn, 
of  coursey  only  gradually  developed ;  but  if  arising  from  injury,  then  thej 
may  appear  suddenly,  a  certain  part  becoming  all  at  once  swollen,  hard,  and 
tense,  but  without  altogether  losing  its  softness  and  elasticity.  There  is  neithor 
redness  nor  great  sensibility ;  the  swelling  is  not  oadematous,  and  does  not 
"  pit  f  there  is  but  little  fever,  and  the  appetite  is  not  much  affected. 

An  important  consideration  in  these  affections  of  the  mamnuB,  is  that  n- 
lating  to  their  anatomy.  As  we  have  shown  at  pages  31 — 34,  in  the  Maie, 
Ewe,  and  Goat,  they  are  formed  of  two  perfectly  distinct  glands  placed  to- 
gether in  the  inguinal  region;  while  in  the  Cow  they  are  composed  of  at 
least  four  glands  or  "  quarters  "  in  close  contact,  and  apparently  forming  one 
mass  in  the  prepubic  region ;  and  in  the  Sow,  Bitch,  and  Cat^  they  are 
numerous  and  distinct  from  each  other,  and  extend  from  the  inguinal  to  the 
thoracic  region.  When  we  know  that  all  the  glands  may  become  congested 
or  inflamed,  or  only  one— or  even  only  a  certain  number  of  oom  in  each 
gland — we  see  at  once  that  morbid  conditions  may  give  rise  to  very  diveoa 
symptoms,  due  to  these  anatomical  peculiarities. 

With  the  Cow,  congestion  may,  therefore,  be  limited  to  one  gland  or 
'*  quarter ;"  though  at  the  commencement  the  whole  udder  may  be  swollen, 
and  localisation  only  occur  at  a  later  period.  The  same  is  observed  with 
the  Bitch  and  all  the  other  animals  with  numerous  mammae :  there  is  always 
at  first  general  engorgement,. before  it  is  finally  localised.  The  tumefiaction 
partakes  somewhat  of  oedema,  from  its  readiness  to  pit  on  pressure,  and  theie 
IS  often  a  doughy  swelling  around  the  udder,  which,  in  some  instances,  extends 
to  the  other  parts  of  the  abdomen.  The  latter  symptom  is  most  noticeahle 
in  Mares,  in  which,  in  the  course  of  a  few  daya^  the  mammary  swelling 
altogether  disappears,  leaving  only  an  oedematoua  tumour  towards  the 
umbilicus. 

The  secretion  of  milk  is  diminished ;  at  first  it  may  be  normal  in  con- 
sistence,  and  exceptionally  it  may  offer  streaks  of  blood,  which  gure  it  more 
or  lees  of  a  rose  tint.  When  this  condition  continues,  however,  its  degree  (tf 
fluidity  is  changed,  and  it  becomes  lumpy  and  clotted,  being  po^ially  ooi^ 
lated  in  the  lactiferous  sinuses  and  canals,  and  the  eoagula  of  casein  aie 
evacuated  at  the  same  time  as  the  other  portions  of  the  milk,  which  is  some- 
times  nothing  but  pure  viscid,  yellowish  serum,  having  a  sweet  taste ;  some- 
times these  eoagula — around  or  cylindrical  masses — obstruct  the  canals,  and 
prevent  the  escape  of  the  milk.  Fflrstenberg  states  that  he  has  scHnetiffles 
found  casts  of  epithelial  cells  in  them,  and  that  about  the  third  or  fourth  day 
there  are  globules  of  colostrum.  This  alteration  in  the  milk  may  be  limited 
to  that  from  the  affected  gland  or  quarter ;  in  the  others  the  secretion  may 
be  healthy,  though  less  abundant. 

This  condition  most  frequently  terminates  by  resolution,  and  very  often 
without  treatment — the  tumefaction  disappearing  in  a  very  brief  time^  or  in 
the  course  of  four  to  eight  days ;  though  the  milk  may  remain  lees  plenti- 
ful for  some  time,  and  up  to  iJie  eighth  or  twelfth  day  may  still  contain 
ooloetrum  corpuscles.  In  other  cases,  the  quantity  of  milk  remains  less 
than  usual;  and  when  relief  is  not  afforded,  we  may  have  inflammatifln 
supervening,  and  the  formation  of  one  or  more  abscesses. 

In  the  great  majority  of  cases,  it  is  probable  that  this  condition  oom- 
inenoes  in,  or  is  limited  to,  the  parenchyma  of  the  gland,  which  reeeiveB  an 
inordinate  supply  of  blood.     This  leads  to  a  congested  condition,  and  eonae- 
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qnent  diminiahed  lacteal  secretion,  T?ith  serous  infiltration  into  the  interlo* 
bnlar  connective  tissue.  According  to  lurstenbei^  {Mikkdriisen  der  Kuhe\ 
the  milk  contains  more  particularly  the  solid  elementis  of  this  fluid,  and  also 
the  epithelium  yet  undergoing  that  change  which  should  be  completed  in  the 
acini. 

This  condition  has  often  been  confounded  with  inflammation  of  the  udder, 
though  it  must  be  admitted  that  it  sometimes  constitutes  the  initial  stage  of 
mammitis.  It  may  be  distinguished  from  the  latter  by  the  non-existence  of 
general  symptoms,  and  also  locally  by  the  absence  of  the  peculiar  density  or 
hardness,  and  the  extreme  painfulness  and  sensibility,  which  mark  the  pre- 
sence of  the  latter. 

According  to  Franck,  this  mammary  oedema  (or  Floss)  is  peculiar  to  many 
parts  of  the  Bavarian  Alps,  and  he  appears  to  consider  it  as  inflammation  of 
the  skin  and  connective  tissue  of  the  gland  (ErUzundung  der  Ueberziige  des 
EtUers  und  des  Zdlgewebes).  It  always  appears  some  days,  on  occasions  some 
vreeks,  before  parturition,  and  the  whole  udder  is  involved ;  though  one  side 
may  be  more  affected  than  the  other.  The  swelling  sometimes  extends  as 
high  as  the  vulva,  and  even  beyond  it.  Sometimes  the  skin  is  reddened, 
'  tense,  and  shining  {Erythema  mamnularum) ;  in  other  instances  it  is  normal. 
The  health  is  seldom  unaflected,  and  this  is  a  characteristic  feature  of  the 
disease ;  there  is  also  rarely  any  pain,  or  alteration  in  the  secretion — colostrum 
or  ordinary  milk  flowing  from  the  teat.  When,  however,  the  connective 
tissue  is  involved,  there  is  swelling  and  "  pitting  "  on  pressure,  the  skin  is 
reddened,  and  the  flnger  indentations  last  for  some  time ;  there  is  also  more 
pain.  This  latter  condition  has  sometimes  been  designated  the  **  erysipela- 
tous" form  of  mastitis;  though  it  must  be  observed  that  the  secretion  of  milk 
is  unaltered  to  any  extent.     It  continues  for  about  eight  days. 

When  the  skin  is  much  inflamed,  as  in  the  erysipelatous  form,  Franck  thinks 
it  probable  that  a  special  cause — a  kind  of  infection  of  the  skin — is  in 
operation. 

TreatmenL 

This  malady,  in  the  greater  number  of  cases,  does  not  require  any  special 
treatment.  If  the  animal  eats  well  and  is  not  much  inconvenienced,  the 
mammsB  should  be  relieved  of  their  contents  either  by  allowing  the  ofiispriDg 
to  suck,  milking  by  hand  every  two  hours,  or  draining  of  the  fluid  by  the 
teat^yphon.  When  the  sweUing  is  great  and  the  skin  tense,  smearing  with 
lard,  butter,  or  olive-oil  will  often  give  relief,  and  aid  in  dispersing  the 
tumefaction. 

When  mammitis  is  apprehended,  Ziindel  highly  recommends  inunction 
with  camphorated  pomade,  which,  he  asserts,  is  almost  specific  in  its  deob- 
struent  action.  At  the  same  time  salines,  and  particularly  the  bicarbonate  of 
soda,  are  to  be  administered  internally ;  while  a  moderate  quantity  of  easily- 
digested  food  is  to  be  given. 

When  the  redness  or  inflammation  of  the  skin  has  a  tendency  to  become 
erysipelatous,  Franck  prescribes  an  ointment  composed  of  sulphate  of  iron 
(one  port)  and  lard  (eight  parts) ;  or,  a  liniment  of  carbolic  acid  (one  part 
and  olive  oil  (thirty  to  forty  parts). 

Inflammation  of  thb  Mammjs. 

All  the  domestic  animals  are  liable  to  inflammation  of  the  mammas ;  and  it 
is  somewhat  frequent  after  parturition,  though  it  also  appears  after  abor- 
tion.    The  Cow  is  oftenest  attacked,  and  from  the  importance  of  the  lacteal 
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secretion  in  this  animal,  it  is  always  more  or  less  serious,  especially  as  it  may 
continue  daring  the  whole  period  of  lactation,  and  generally  affects  the  best 
milk-prodaceis.  It  is  not  so  common  in  the  Gk>at  and  Sheep,  and  is  still  mon 
rare  in  the  Mare.  It  is  seldom  witnessed  in  the  Bitch,  Sow,  or  Gat ;  though 
when  it  does  occur  in  the  former,  it  is  liable  to  lead  to  the  formation  of  neo- 
plasms of  different  characters  in  the  glands. 

Various  kinds  of  inflammation  of  the  mammary  glands  have  been  described 
— such  as  superficial  or  subcuianeaus,  and  tleep;  acuU  and  chronic^  aeiwt  and 
passive  or  IcUeni,  and  a  rheumaiismal  form ;  while  Saint-Cyr  gives  a  oaianhdy 
a  phlegmonous^  and  a  parenchymalous. 

The  catarrhal  form  is — so  &r  as  its  symptoms  are  concerned — allied  to  tint 
which  we  have  described  as  due  to  congestion,  and  consists  in  an  infljuih 
mation  of  the  mucous  membrane  lining  the  teats  and  lactiferous  sinuaesL  This 
inflammation  is  generally  caused  by  the  retention  of  the  milk  in  the  glsnd ; 
this  fluid  becomes  altered  and  coagulated,  and  the  clots  irritate  the  membzane 
and  inflame  it,  the  inflammation  extending  to  the  acini  aflera  time.  In  the 
Cow  the  inflammation  usually  commences  in  one  quarter  or  gland,  and  may 
remain  limited  to  it ;  or  it  may  extend  to  the  other  quarter  of  the  same  side, 
and  even  to  one  or  both  of  the  opposite  side — ^though  this  is  rare— by  an 
extension  of  the  morbid  process  from  the  acini  to  the  interstitial  and  i]lte^ 
glandular  connective  tissue.  When  more  than  one  quarter  is  involved,  then 
the  disease  in  each  varies  in  intensity. 

When  limited  to  the  mucous  membrane,  the  inflammation  induces  a  kind 
of  catarrh  or  special  galactorrhoea  which,  according  to  Crerlach,  is  not  at  all 
uncommon,  and  accounts  for  the  serous  or  wateiy  milk  sometimes  given  by 
Cows ;  and  the  same  agency  may  lead  to  the  spontaneous  coagulation  of  the 
milk,  without  any  acidity  being  present.  ; 

Symptoms. 

The  animal  does  not  at  first  appear  to  be  much  affected,  and  the  swollen 
gland  or  glands  are  evidently  not  very  painful,  the  pain  being  probably  of  a 
dull  character.  The  skin  is  tense  and  shining,  though  perhaps  not  reddened; 
the  teat  is  greatly  enlai^ged,  hard,  and  somewhat  sensitive  to  manipulation. 
The  swelling  is  rather  edematous  superficially,  but  deeper  the  tissue  of  the 
gland  is  found  to  be  somewhat  haider,  and  towards  the  teat  rather  lumpy, 
irom  the  presence  of  coagula  of  casein. 

By  mulsion,  a  rose  or  red-tinted  fluid  is  obtained,  which  looks  like  daooift- 
posed  clotted  milk. 

With  careful  and  frequent  milking,  and  attention  to  diet  and  hygiene, 
complete  resolution  may  take  place  within  three  or  four  days ;  the  seccetioa 
gradually  becomes  normal  in  quantity  and  quality,  though  for  more  days  it 
may  contain  numerous  colostrum  and  pus  globules.  If  neglected,  however, 
or  mismanaged  in  treatment,  the  inflammation  may  become  more  serious^  and 
attack  the  milk  vesicles  and  their  parenchyma — the  real  glandular  tissues- 
giving  rise  to  parenchymatous  mammitis ;  or  it  may  remain  localised,  thoQ^ 
increasing  in  intensity.  Then  the  secretion  of  milk  is  greatly  diminiahed  in 
the  gland,  and  what  is  withdrawn  by  mulsion  is  altered — containing,  as  it 
does,  mucus,  pus,  and  clots,  all  emitting  a  highly  ammoniacal  odour. 

This  catarrhal  condition  may  continue  for  a  considerable  time,  and  it  may 
happen  that  the  matter  contained  in  the  sinuses  and  ducts,  becoming  inspia- 
sated,  escapes  from  the  teat  with  difficulty,  or  not  at  all ;  so  that^  in  aecomo- 
lating  in  these  cavities,  it  forms  deposits — ^half  milk,  half  pus — ^which  are 
oftentimes  considerable.    When  they  have  acquired  a  certain  volume,  theie 
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deposits  break  up  and  escape,  either  through  the  teats,  or  bj  ulceration  of 
the  walls  of  the  duct.  When  opened  by  means  of  the  lancet,  these  ^'  lacteal 
abscesses"  discharge  a  large  quantity  of  foetid  matter.  Then  the  general 
phenomena  disappear,  the  tumefaction  and  sensibility  diminish,  the  suppura- 
tion— though  it  may  persist  for  some  time — gradually  decreases,  and  the 
normal  secretion  of  milk  is  finally  established.  In  other  instances,  all  the 
symptoms  disappear  except  the  clotted  character  of  the  milk,  and  the 
tendency  of  this  fluid  to  coagulate  in  the  ducts  and  sinuses.  There  it  may 
form  solid  masses  or  concretions  of  variable  size — from  a  pea  to  that  of 
a  nut — which  become  dense  as  dried  cheese,  or  hard  almost  as  a  stone.  They 
are  sometimes  cylindrical  in  shape,  at  other  times  elongated,  being  moulded  by 
the  part  in  which  they  are  formed  ;  they  are  usually  movable,  and  may  be 
displaced  in  the  operation  of  milking  ;  but  they  always  constitute  a  more  or 
less  serious  obstacle  to  the  flow  of  milk.  When  situated  at  the  lower  end 
of  the  teat,  they  almost  entirely  obstruct  the  canal ;  higher,  they  render  the 
flow  of  milk  more  or  less  difficult,  and  in  all  cases  they  may  give  rise  to 
extreme  distension  of  the  gland,  and  lead  to  the  formation  of  abscesses  or 
parenchymatous  inflammation. 

The  phUgmofums  mammitis  described  by  Saint-Cyr,  is  always  more  serioue 
than  the  catarrhal  form.  It  commences  with  several  generally  very  well- 
marked  febrile  symptoms :  the  animal  is  dull,  loses  its  appetite,  and  ceases 
to  mminate ;  the  temperature  is  elevated,  the  pulse  becomes  frequent  and 
quick,  etc.  These  symptoms  of  general  disturbance,  according  to  some 
authorities,  may  manifest  themselves  three  or  four  days  before  the  local  dis- 
order, and  occasionally  diminish  considerably  when  the  latter  appears; 
though  Saint-Cyr  correctly  states  that  this  rule  has  numerous  exceptions. 
What  is  certain,  is  that  there  are  rigors  and  unmistakable  indications  of 
general  febrile  reaction  at  the  very  commencement  of  phlegmonous  mammitis. 

In  a  very  brief  period  the  udder  acquires  a  considerable,  sometimes  a  great 
volume — in  the  Cow  often  reaching  as  low  as  the  hocks,  or  even  lower ;  the 
swelling  is  oedematous,  '*  pitting"  deeply  on  pressure,  but  it  is  hot,  inflamma- 
toiy,  and  very  painful,  and  extends  beyond  the  gland — at  times  towards  the 
vulva  and  umbilicus  or  sternum  with  the  Mare  and  Ewe.  Beneath  the  oede- 
matory  tumefaction,  the  gland  texture  can  be  felt  hard,  tense,  and  nodulated 
in  places ;  while  the  skin  is  red,  stretched,  and  shining,  and  extremely  pain- 
ful to  the  touch.  This  painfulness  causes  an  animal,  at  other  times  quiet 
and  docile^  to  be  irritable  and  fldgety,  and  averse  to  have  the  part  touched, 
either  for  examination  or  milking.  Progression,  or  even  standing,  is  painful, 
the  animal  being  evidently  afraid  of  the  hind  limbs  coming  in  contact  with 
the  gland  ;  so  that  it  either  stands  or  walks  with  them  wide  apart,  especially 
on  the  affected  side  of  the  gland.  The  creature,  for  the  same  reason,  seldom, 
if  ever,  lies  down ;  when  it  does  so,  it  is  on  the  side  on  which  the  gland  is 
least  affected.  There  is  often  much  restlessness  and  anxiety,  and  the  Mare 
may  show  symptoms  of  colic  The  secretion  of  milk  suddenly  ceases,  and 
pressure  on  the  teat  only  causes  a  small  quantity  of  reddish-coloured  grumous 
fluid  to  flow. 

All  these  symptoms  may  become  aggravated  in  four,  six,  or  eight  days, 
when  the  malady  may  terminate  by  resolution,  suppuration,  gangrene,  or 
induration,  according  to  circumstances. 

PatenchymaUms  mammitis^  or  inflammation  of  the  proper  glandular  and 
connective-tissue  structures  of  the  udder,  is  not,  as  a  rule,  so  acute 
in  its  manifestations  as  the  preceding,  nor  yet  does  it  differ  materially,  so 
far  as  the  general  symptoms  are  concerned.    The  appetite  is  diminished,  but 
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not  altogether  suspended ;  there  is  mnch  thiist^  and  ramination  is  imgo- 
lar ;  the  physiognomy  betrays  suffering,  though  not  of  a  very  acute  kind ; 
the  pulse  is  full  and  quick,  respiration  short  and  hurried,  and  oonstipatiott  Is 
frequently  present,  while  the  urine  is  less  abundant  and  dark ;  the  tempen- 
ture  of  the  surface  of  the  body  is  variable,  and  the  muffle  hot  and  dry ;  then 
are  rigors,  and  muscular  twitchings  or  tremblings,  particularly  towaids  the 
shoulders  and  flanks.  The  conjunctivse  are  injected,  the  skin  moreseoflitife 
than  usual,  and  the  Cow  manifests  pain  when  the  loins  are  pressed  upon ; 
with  the  Mare  the  loins  appear  to  be  stiff  and  sore.  There  also  appears  to 
be  lameness  of  the  hind-limb  of  the  affected  side,  due  to  the  cause  before 
mentioned ;  and  when  more  than  one  quarter  is  attacked,  the  Cow  seldom  lies 
down: 

The  swelling  of  the  gland  is  very  hard  and  hot,  but  not  oBdematooiB^  as  in 
the  other  forms,  and  the  skin  preserves  somewhat  of  its  natural  hue,  and  is 
not  thickened ;  the  subcutaneous  veins  are  much  distended  over  the  whole 
surface  of  the  gland.  The  intense  hardness  of  the  inflamed  mass  is  veiy 
characteristic,  and  is  noted  throughout  the  whole  mammso ;  though  it  is 
always  greater  on  one  side  than  another,  and  sometimes  only  in  one  qnaiter 
— most  frequently  a  posterior  one  in  the  Cow,  both  mamm»  in  the  Maie. 
When  the  inflammation  is  intense,  and  it  has  commenced  in  a  paitieolar 
part  of  the  gland,  it  generally  spreads  rapidly  until  the  whole  quarter,  fie- 
quently  the  entire  mass  of  glands,  is  involved. 

Erom  the  commencement  the  secretion  of  milk  is  almost,  if  not  quite  sus- 
pended in  the  diseased  gland,  and  much  diminished  in  the  others :  mulsion 
only  yielding  a  very  small  quantity  of  a  red  clotty  fluid,  mixed  with  blood ; 
in  very  acute  cases  almost  blood  alone  may  escape.    In  other  cases  the  fluid 
is  composed  of  transuded  serum,  and  small  pieces  of  coagulated  oaseiD.    In 
a  short  time  this  fluid  becomes  of  a  purulent  character,  at  other  times  it  is 
putrescent  and  foetid.      Microscopically,  it  is  found  to  be  composed  of 
particles  of  solidified  casein,  a  few  fat  globules,  epithelium  from  the  raSk- 
vesicles  and  ducts,  but  especially  pus  and  red  blood-corpusdea ;  somdkiiBeB 
bacteria  and  micrococci  are  noticed  to  be  in  considerable  numbers.    When 
abscess  forms  and  ulceration  takes  place,  bundles  of  fibres  of  elastic  tissue 
are  often  discovered  in  this  fluid.     Chemically,  it  contains  but  little  essdn, 
milk,  sugar,  or  fai^  but  much  water  and  albumen. 

The  progress  of  the  disease  is  very  rapid — more  so  than  in  either  of  the 
other  forms ;  in  twenty-four,  thirty-six,  or  forty-eight  hours — sometimesefoi 
in  less  than  the  first-named  period — the  disease  has  reached  its  grestest 
intensity.  The  attack  is  generally  very  sudden — ^the  animal  being  appaientlj 
quite  well  when  left  for  the  night,  and  perhaps  presenting  all  the  symptuns 
described  when  seen  again  next  morning.  When  it  has  reached  itseul- 
minating  point,  it  may  remain  stationary  for  two,  three,  or  four  days  bdbre 
passing  to  one  of  its  ordinary  terminations.  Towa^s  the  third  or  fourth  dtj 
the  vicinity  of  the  gland  becomes  csdematous,  and  thisoodema  may  eztoid  to 
beneath  the  chest  and  as  high  as  the  vulva :  in  the  Maie  to  the  insidA  of 
the  tttighs,  and  down  the  hind-legs. 

C<mrs6  and  Terminations. 

The  course  and  terminations  of  mammitis  is  a  matter  of  moch  impoitanee. 
It,  as  we  have  seen,  rapidly  passes  through  its  different  phases  until  the 
fourth,  rarely  until  the  sixth  day,  when  it  terminates  either  by  reaohHot^-- 
which  seldom  indeed  occurs  without  prompt  treatment;  atrophy;  iiufaira^; 
suppuratim ;  gangrene ;  or  even  the  diath  of  the  animal 
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ResohiUcn  is,  of  oouise,  by  far  the  most  favourable  termination.  Ip  the 
parenchymatous  form  it  can  rarely  be  rendered  complete,  even  by  the  most 
rational  and  vigorous  treatment,  after  the  second  or  third  day ;  in  the  phleg- 
monous form  it  may  occur  so  late  as  the  fourth  to  the  sixth  day,  but  seldom 
after  the  eighth.  It  is  marked  by  a  gradual  diminution  in  the  intensity 
of  the  symptoms — general  and  local,  and  particularly  in  the  pain,  which 
first  disappears,  then  the  tumefaction  and  solidity. 

Saint-Cyr  lays  much  stress  on  the  decrease  in  density  with  regard  to  prog- 
nosis. If  it  persists  beyond  the  time  stated  above :  if  after  forty-eight  hours 
in  parenchymatous  mammitis,  or  six  days  in  the  phl^monous  form,  the  gland 
has  not,  to  any  marked  extent,  lost  something  of  its  woody  hardness,  there 
is  great  reason  to  fear  that  resolution  will  not  be  complete,  and  that  some 
portions  will  remain  indurated,  or  that  the  mass  will  become  either  partially 
or  totaUy  atrophied. 

Though  the  subsidence  of  the  fever  and  diminution  of  the  swelling  are  in 
themselves  favourable  signs,  yet  they  may  be  deceptive  with  regard  to 
thorough  resolution  ;  and  it  must  be  recognised  as  more  favourable  when  the 
tissue  of  the  gland  resumes  its  softness  and  suppleness,  rather  than  when  the 
swelling  subsides  rapidly  and  the  hardness  remains  but  little  altered. 

It  is  scarcely  necessary  to  mention  that  the  return  of  the  normal  secretion 
to  the  affected  gland  is  a  most  favourable  sign,  though  this  does  not  occur 
very  rapidly.  For  several  days — ^from  ten  to  twenty,  or  even  more — the  fluid 
obtained  from  the  teat  of  the  affected  quarter  remains  watery,  or  rather, 
serous,  curdled,  contains  numerous  colostrum  ceUs,  and  is  more  albuminous 
than  caseous — coagulating  readily  by  heat ;  it  contains  but  little  cream  or 
sugar.  But  it  gradually  recovers  its  usual  composition  and  increases  in  quan- 
tity, until,  at  last,  in  amount  and  quality,  it  does  not  differ  from  that  fur- 
nished by  the  other  quarters  of  the  mammae.  It  sometimes  happens,  how- 
ever, that  with  regard  to  the  lacteal  secretion,  though  the  gland  regains  its 
normal  size  and  softness,  it  does  not  acquire  its  full  functional  activity  until 
the  next  pregnancy  and  the  next  period  of  lactation.  Complete  recovery 
appears  to  take  place  during  the  period  when  the  Cow  is  "  dry." 

With  the  Cow,  it  generally  requires  four  to  five  weeks  before  resolution  is 
complete;  with  the  Goat  the  period  is  less,  and  it  is  still  less  with  the 
Mare. 

Atrophy  of  the  gland  occurs  generally  when  resolution  is  not  complete.  All 
the  indications  of  that  change  are  present,  though  they  occur  more  slowly ; 
but  the  lacteal  secretion  does  not  return — ^recovery  is  not  perfect 

The  glandular  octnt,  obliterated  by  the  proliferation  of  the  interstitial  con- 
nective tissue  or  the  inflammatory  exudate  which  took  place  in  their  interior, 
are  no  longer  capable  of  peribrming  their  function ;  and  in  proportion  as  these 
products  of  inflammation  are  absorbed  after  its  subsidence,  so  does  the 
diseased  gland  diminish  in  volume,  the  mamma  become  deformed  and  asym- 
metrical, the  teat  retracts  and  assumes  an  abnormal  direction,  and  but  little, 
if  any,  mUk  can  be  obtained  from  it.  On  manipulation,  instead  of  the  gland 
structure,  nothing  can  be  felt  save  a  very  firm,  dense  mass,  which  feels  like 
indurated  connective  tissue,  with,  in  its  texture,  some  isolated  nodules  which 
appear  to  be,  and  really  are,  lobules  of  the  gland  which  have  remained 
intact  and  yet  secrete  the  little  milk  that  is  yielded.  The  loss  of  a  quarter 
of  the  mamma  in  Milch  Cows  is,  of  course,  a  somewhat  serious  termination, 
so  far  as  the  supply  of  milk  is  concerned,  as  this  is  materially  diminished. 
Nevertheless,  the  other  quarters  sometimes  partially  compensate,  by  their 
increased  activity,  for  the  injury,  and  the  animal  is  otherwise  in  good  health. 
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Induration  is  not  at  all  an  uncommon  termination  of  mammitiB^  espeeialiy 
in  the  Cow  and  Bitch,  and  is  often  the  point  of  departure,  in  the  latter  anioul, 
of  various  and  serious  degenerations  of  the  glandular  tissue. 

This  termination  is  to  be  apprehended,  in  the  Cow,  when  the  iaflammatioQ 
persists  in  a  somewhat  acute  manner  beyond  the  sixth  or  eighth  day.  Then 
the  general  symptoms  diminish,  the  animal  suffers  less  pain,  the  appetite 
returns,  as  well  as  rumination,  if  any  cedema  was  present  it  has  disappeared, 
but  yet  the  gland  does  not  regain  its  healthy  character.  The  inflammation 
has  gone,  the  morbid  products  are  partly  absorbed,  but  in  different  partB  of 
the  substance  of  the  gland  there  are  more  or  less  voluminous,  well-defined, 
and  rounded  masses  which  have  an  almost  stony  hardness,  and  are  apparently 
adherent  to  the  surrounding  tissues.  These  are  evidently  indurated  lobules 
which  have  not  undergone  resolution,  and  their  secretory  power  is  thersfoie 
lost 

In  other  instances  in  which  the  inflammation  has  been  very  intense,  re- 
covery does  not  even  proceed  so  far.  The  febrile  symptoms  disappear,  and 
the  pain  in  the  udder  to  some  extent  diminishes,  as  well  as  the  swelling ; 
though  for  a  long  time  the  local  temperature  is  higher  than  usual,  and  the 
animal  evinces  uneasiness  when  it  lies  down.  The  induration  of  the  swollen 
glau  1,  often  visible  externally,  instead  of  diminishing,  appears  to  increase, 
owing  to  the  progressive  organisation  of  the  inflammatory  products,  and  from 
the  teat  there  can  oidy  be  obtained  a  small  quantity  of  yellowish  turbid 
serum,  with  perhaps  a  few  coagula  of  casein,  epithelium  casts,  and  sometimes 
even  veritable  diphtheritic  false  membranes.  In  such  a  case,  all  the  parts  of 
the  gland  so  altered  are  irrevocably  destroyed,  so  far  as  the  lacteal  secretion 
is  concerned. 

It  is  from  this  indurated  condition  that  those  degenerations  and  neoplasms 
arise,  which  are  met  with  in  the  mammae  of  animals,  but  especially  the 
Bitch.  These  are  the  adenomatous,  sarcomatous,  carcinomatous,  enchondro- 
matous,  and  flbromatous  growths  which  have  been  described  so  often  as 
found  in  the  mammae  of  this  animal ;  but  a  consideration  of  which  we  cannot 
enter  upon  here. 

SuppurcUion — by  which  we  mean  the  formation  of  abscess — ^is  a  rather 
frequent  termination  of  mammitis,  and  particularly  of  the  phlegmonous  form. 
The  abscess  may  be  single  or  multiple,  and  vary  in  size  as  weU  as  situation. 
Sometimes  they  appear  immediately  beneath  the  skin,  and  between  it  and 
the  tunic  of  yellow  fibrous  tissue  covering  the  gland ;  in  other  cases  theysro 
formed  in  the  interstitial  connective  tissue  separating  the  glands,  or  even  in 
the  interlobular  tissue ;  while,  though  rarely,  they  may  be  found  in  the  con- 
nective tissue  between  the  mamms  and  the  abdominal  walL 

Suppuration  generally  sets  in  from  the  eighth  to  the  twelfth  day,  and  is 
marked  by  an  increase,  instead  of  a  diminution,  in  the  symptoms — augmenta- 
tion of  the  fever,  swelling,  and  pain.  If  the  abscess  in  process  of  formation 
is  superflcial,  the  pain  and  redness  appear  to  be  greatest  at  a  certain  point ; 
there  the  skin  is  at  flrst  of  a  bright  red,  but  changes  to  a  violet  hue,  and  at 
the  same  time  this  part  becomes  more  prominent  and  circumscribed.  Soon 
there  is  fluctuation,  and  the  other  indication  of  abscess,  and  if  not  artificially 
opened  this  takes  place  spontaneously,  and  the  contained  pus  escapes.  Then 
the  febrile  symptoms  diminish,  and  the  general  condition  improves;  the 
swelling  in  the  gland  subsides,  along  with  the  pain ;  pus  escapes  from  the 
opening  for  two  or  three  weeks,  and  finally  ceases,  the  wound  becoming  cica- 
trised. Eecovery  has  now  been  accomplished,  and  nothing  remaios,  save 
perhaps  a  small  mass  of  indurated  gland  where  the  abscess  has  been. 
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This  subcutaneous  or  superficial  abscess  is  not  generally  very  injurious  or 
serious. 

It  is  not  so,  however,  when  the  abscess  is  developed  in  the  inteiglandular 
eonnecbive  tissue,  or  in  that  between  the  mammae  and  the  abdomen.  Here 
the  pus  is  deep-seated,  and  burrows  or  spreads  wherever  the  resistance  is  least ; 
in  this  way  it  leads  to  the  formation  of  sinuses,  sloughing  of  the  skin  over 
a  wide  suriiftce,  isolates  masses  of  the  glands — thus  destroying  their  relations 
with  neighbouring  parts,  and  causing  their  mortification  and  total  destruction. 
This  mammary  suppuration  is  always  serious,  as,  under  the  most  favourable 
circumstances,  it  generally  ends  in  the  animal  losing  more  or  less  of  the  gland ; 
while  in  some  cases  it  may  cause  death  from  the  violence  of  the  infiamma- 
tion  and  intensity  of  the  pain,  or  through  exhaustion  &om  the  long-continued 
and  profuse  suppuration. 

When  the  abscess  is  situated  in  the  interstitial  or  lobular  connective 
tissue,  the  case  is  no  better,  but  perhaps  worse.  Owing  to  the  nature  and 
disposition  of  the  tissues,  which  resist  distension,  the  pain  produced  by  the 
inflammation  is  most  acute  and  distracting ;  while  the  process  of  suppuration 
destroys  a  greater  or  less  number  of  the  acinic  and  the  pus,  deep-seated,  is 
long  before  it  reaches  the  surface  of  the  gland,  causing  great  havoc  in  doing  so. 
Sometimes  the  interstitial  abscess  opens  into  a  milk  sinus,  and  partly  escapes 
by  the  teat  during  milking.  The  pus  is  then  mixed  with  the  serum  of  the 
milk,  and  perhaps  clots  of  casein  and  shreds  of  glandular  tissue,  the  fluid  having 
a  highly  ammoniacal  odour.  The  pain  is  less,  but  does  not  cease,  and  it  is 
generally  necessary  to  make  an  external  opening  for  the  readier  and  more 
complete  evacuation  of  the  matter.  There  is  generally  much  destruction  of 
tissue,  and  cicatrisation  is  difficult  and  tedious,  particularly  when  there  are 
lacteal  fistulae.  Not  unfrequently  the  abscesses  are  multiple,  and  in  some 
instances  there  are  as  many  as  there  are  inflamed  lobules.  In  other  cases 
one  abscess  succeeds  another,  owing  to  the  presence  of  dead  tissue  in  the 
mass  of  the  gland. 

Even  when  the  abscess  opens  externally,  and  the  other  quarters  yield 
milk,  the  pus  is,  of  course,  liable  to  pass  into  it,  and  to  render  it  most  ob- 
jectionable as  food.  So  that  during  the  whole  of  the  suppurative  period, 
the  services  of  the  Cow  as  a  producer  of  milk  are  lost.  Such  milk  has 
usually  a  greyish  tint,  and  often  a  peculiar  odour — something  similar  to  that 
of  pus. 

Furstenbeig  has  drawn  attention  to  a  cold  abscess,  often  observed  in  the 
udder  of  Cows  more  particularly,  and  due  to  the  spontaneous  softening  of  a 
chronic  tumour  or  induration — the  softening  being  the  result  of  fatty 
degeneration.  The  tumour  loses  its  hardness,  and  the  softening  process 
gradually  extends ;  the  skin  covering  the  mass  becomes  pulpy  and  thin, 
and  often  the  tumour  opens  spontaneously  and  externally,  a  thick,  yellowish 
kind  of  pus  escaping ;  or  it  may  evacuate  its  contents  into  one  of  the  milk 
sinuses. 

The  secretory  function  of  one  or  more  quarters  of  the  mammae  may  be 
quite  destroyed — a  serious  result  with  valuable  Milch  Cows. 

Gangrene  of  the  whole  or  a  portion  of  the  udder,  is  not  an  unusual  termina- 
tion of  mammitis,  and  is,  of  course,  the  most  serious  one,  except  the  death  of 
the  animal.  It  may  be  limited  or  diffased.  The  first  frequently  succeeds 
phlegmonous  mammitis,  and  particularly  when  suppuration  and  diffuse  or 
deep-seated  abscess  exists.  In  such  a  case  the  suppurative  process  has  iso- 
lated a  large  portion — say  a  quarter— of  the  mammas  by  the  pus  burrowing 
around  it,  and  thus  cutting  off  its  nutrition — the  bloodvessels  being  the  last 
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to  give  way  to  ulceration.  The  dead  gland  is  encapsoled  by  its  fibroos 
covering,  and  there  it  may  remain  for  some  time  unless  removed  by  a  laige 
opening — though  sometimes  the  capsule  gives  way,  and  the  mortified  mass  is 
found  lying  on  the  ground  among  the  feet  of  tiie  animaL  In  this  iray 
Kature  gets  rid  of  the  diseased  portion,  and  recovery  becomes  possibleu  Tbe 
gangrene  is  generally  limited  by  a  dense  band  of  fibrous  tissue.  In  manj 
cases  surgical  interference  is  necessary,  when  the  mammse  mortify ;  and  iriifiii 
this  is  judicious,  and  the  animal  is  not  too  wesk  or  eidiausted,  sacoesB  is 
complete ;  though,  of  course^  the  lacteal  apparatus  is  mutilated  and  greaSlj 
damaged. 

When  diffuse,  gangrene  of  the  mamma  is  generally  &taL  AH  the 
domestic  animals  appear  to  be  liable  to  gangrenous  mammitis,  but  more 
especially  the  Cow,  Mare,  and  Sheep,  the  latter  being  oftenest  attacked. 

The  symptoms  are  described  as  extraordinarily  intense  from  the  veiy  com- 
mencement. There  is  great  depression  of  strength,  and  the  animal  loo^  pros* 
trated ;  the  appetite  is  lost,  rumination  ceases,  the  heart  beats  loud  and  fre- 
quently, and  diere  is  grinding  of  the  teeth  and  convulsive  tremors.  At  the  same 
time  the  udderswells  enormously,  the  tumefaction  extending  along  theabdomen 
and  up  the  perinseum.  At  first  oedematous,  hot,  and  extremely  painful,  ^ 
swelling  soon  becomes  emphysematous,  cold,  and  insensible ;  the  skin,  which 
was  previously  intensely  ^,  assumes  a  violet,  then  a  grey,  leaden,  or  daik 
hue,  and  is  cold  and  clammy — vesicles  containing  a  limpid  or  reddish  seioiity 
appearing  on  its  surface — the  mammary  gland  can  now  be  readily  enucleated 
by  making  an  incision  through  the  skin. 

The  general  symptoms  become  more  grave ;  the  animal  appears  to  be  com- 
pletely exhausted,  trembles  continually,  and  the  pulse  becomes  imperoeptiUe ; 
at  last  the  creature  falls  extended  on  the  ground  and  dies — sometimes  within 
ten  or  twelve  hours,  rarely  longer  than  a  few  days,  after  the  oommencement 
of  the  attack. 

Deatk  sometimes  occurs  in  phlegmonous  and  interstitial  suppuiatiim. 
Then  the  intense  pain  continues,  or  becomes  still  more  excruciating;  the 
animal  is  continually  moaning,  lying  down  and  getting  up  again,  as  tiie  re- 
cumbent posture  increases  the  agony,  by  making  pressure  on  the  mamms ; 
the  temperature  is  elevated;  attempts  to  milk,  which  cause  the  utmost 
distress,  only  result  in  obtaining  a  few  drops  of  reddish  or  semi-puraloit  fluid 
from  the  teat  All  food  and  drink  is  refused ;  emaciation  sets  in  rapidly ;  the 
animal  is  indifferent  to  everything  arotmd  it;  the  expression  is  haggard  and 
anxious ;  the  conjunctiva  are  livid ;  the  respiration  is  quickened  and  often 
noisy ;  the  muffle  is  dry  and  sometimes  cracked ;  the  pulse  is  tiiready  or 
imperceptible,  and  there  are  constant  tremblings ;  the  prostration  is  soon  as 
extreme  that  the  animal  faDs,  perhaps  turns  its  head  towards  its  shonlder, 
and  dies  without  a  struggle. 

Ewes  are  very  liable  to  mammitis  during  the  "yeaning*  c«r  lamtnng 
period,  and  in  very  many  instances  it  assumes  an  almost  epizodtic  prevalenee, 
and  the  fatal  gangrenous  form.  This  is  more  particularly  observed  in  laiga 
flocks,  where  gangrenous  mastitis  may  be  said  to  be  the  rule.  Of  tUi 
there  are  many  instances  to  be  found  in  veterinary  literature,  and  particolailj 
those  given  by  Toggia,  Tvart,  D'Arboval,  Soche-Lubin,  and  others.  That 
recorded  by  Yvart,  as  occurring  in  the  Alfort  flock  in  1833,  is  interesting.  Kotet 
mann  {ZeUsehriftfur  die  p.  Thierheilkuftde  von  Nthd  and  ViXy  1836,  p.  423)gives 
a  very  good  description  of  the  disease,  as  he  observed  it.  In  the  majority  d 
cases,  he  saw  only  one  half  of  the  udder  affected,  and  generally  first  anmnd 
the  teat|  extending  thence  in  every  direction.    The  seat  of  the  inflamma- 
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tion  was  in  the  substance  of  the  adder — ^the  gland  parenchyma^  the  swelling 
lieing  hard,  and  the  skin  covering  it  light  red ;  the  pain  was  very  great. 
Before  the  inflammation  had  reached  its  culminating  pbint,  a  thin  serous 
flud  (mt/cfttocus0r)  dropped  from  the  teat,  and  when  the  latter  was  squeezed, 
enidl^  milk,  or  milk  in  firm  clots,  about  the  size  of  a  pea,  was  obtained. 
The  affected  Ewe  kept  apart  from  its  companioBs,  did  not  eat,  looked  very 
dull,  head  and  ears  drooping,  back  arched,  hind-limbs  widely  separated,  and 
movement  difficult,  the  hind-leg  towards  the  inflamed  side  of  the  udder 
being  most  slowly  and  captiously  extended,  as  if  lame ;  when  both  mammsd 
were  affected,  the  gait  was  markedly  stradcUing,  and  the  steps  short.  When 
the  lamb  attempted  to  suck,  the  Ewe  sank  to  the  ground  from  pain,  and 
could  not  rise  again  without  assistance.  Sometimes  in  the  evening  the 
quarter  yielded  good  milk,  and  in  the  morning  blood  or  reddish-coloured 
serum  would  be  found  dropping  from  the  teat.  In  twenty-four  hours  from 
the  commencement  of  the  disease,  death  not  unfrequently  ensued.  I^  in  the 
first  twelve  hours,  the  malady  did  not  yield  to  antiphlogistic  treatment,  the 
skin  covering  the  part  and  the  hard  gland,  hitherto  hot,  became  cold,  pain- 
less to  the  touch,  and  assumed  a  dark-blue,  glazed  appearance.  Then  an 
oodematous  swelling  showed  itself  in  front  of  the  udder,  and  which  soon  ex- 
tended to  the  umbilicus  and  sternum,  along  the  side  of  the  body,  and  down 
the  thigh  to  the  hock&  The  development  of  this  oedema  was  a  sure  sign 
that  gangrene  had  commenced  in  the  mass  of  the  diseased  gland,  and  the 
sanious  fluid  which  could  be  drawn  from  the  now  insensitive  teat  was  a 
further  proof  of  this  condition.  When  this  change  took  place,  the  animal 
seemed  to  be  much  easier ;  it  looked  livelier,  began  to  graze  and  eat,  and 
even  to  ruminate.  But  the  dark-blue  colour  of  the  udder,  and  the  oodema 
extending  therefrom,  were  unmistakable  signs  of  approaching  death,  which 
usually  occurred  in  thirty-six  hours,  when  operations  on  the  udder  and 
searification  of  l;he  swelling  did  not  avail. 

This  form  of  mammitis  attacked  young  and  old,  good  and  bad,  among  the 
Ewes,  but  more  particularly  those  of  the  improved  foreign  breeds — the 
Ewes  that  reared  weakly  lambs  which  could  not  suffldently  empty  the 
udder,  and  which  were  well  fed. 

Kotelmann  believed  that  this  insufficient  evacuation  of  the  mammsB, 
mechanical  injuiy  to  the  teat^  etc.,  was  the  cause. 

Prognosis. 

The  prognosis  of  mammitis  is  generally  un&vouraUe,  unless  the  inflammar 
-tion  is  superficial  and  limited,  not  severe,  and  treatment  is  adopted  early. 

When  the  inflammation,  and  particularly  in  the  Cow,  attacks  the  whole 
of  the  mammse,  it  is  then  most  serious,  and  rarely  indeed  can  a  favourable 
xesult  be  prognosticated.  When  the  inflammation  is  localiBed  and  not  likely 
to  extend,  and  particularly  when  the  suppuration  is  superficial  the  results 
may  be  trifling — ^provided  always  that  judicious  treatment  is  early  adopted 
and  eneigetically  carried  out  With  cattle  and  sheep  at  pastiune,  mammitis 
is  often  a  most  serious  disease,  from  the  fact  that  its  existence  is  generally 
jiot  perceived  in  time  to  check  it,  and  the  causes  which  produced  it  are  per- 
haps still  in  operation.  The  pennanent  induration  or  sloughing  away  of  one 
or  more  quarters  of  the  mammsB,  are  always  to  be  apprehended  when  the 
inflammation  is  interglandular  or  interstitial,  and  especially  when  it  is  acute. 
Gangrene,  and  even  death,  may  result ;  indeed,  tiie  gangrenous  termination 
of  mammitis  is  fatal  in  nearly  every  case. 
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Can^licaiions. 

With  rominants,  the  digestive  oigans  are  genemlly  involTed  in  the  dis- 
torbance  and  require  attention.  Inflammation  of  the  joints  (arthritis)  is  a 
frequent  complication  of  mammitis ;  any  of  the  articcdations  may  beoome 
affected,  but  the  patellar  and  tarsal  appear  to  be  the  most  predisposed.  Septic 
infection  and  pytemia  are  grave  complications,  and  appear  when  gangienB 
or  extensive  suppuration  is  present.  There  are  also  the  degenerations  and  new 
formations  in  the  mammaB  which  complicate  the  malady  when  chronic^  or 
subeequenUy. 

Paikdlogicai  Anaiamy. 

In  the  majority  of  instances,  the  interlobular  connective  tissue  is  the 
principal  seat  of  the  inflammation,  particularly  when  the  disease  has  been 
neglected.  The  layers  of  this  tissue  enveloping  the  lobules  and  acini  are 
swollen  and  infiltrated,  and  compress,  or  even  eSsuce,  the  proper  substance  of 
the  gland,  as  well  as  the  vessels  of  the  part  It  is  this  swelling  and  infiltra- 
tion which  causes  the  tumefaction  of  the  mammse ;  though  the  inflammation 
of  the  proper  gland-tissue  will  bring  about  the  same  results.  Betentian  <tf 
the  mi&  is  caused  by  the  inflammatory  infiltration  of  the  connective  tisBoe 
surrounding  the  milk-ducts  and  canals.  When  inflammation  has  gone  on  to 
suppuration,  we  find,  on  section  of  the  affected  gland,  the  gland-tissue  more 
or  less  occupied  by  large  and  small  abscesses,  adjoining  healthy  connective 
tissue ;  these  abscesses  may  be  isolated,  or  communicate  with  each  other  and 
form  one  large  irregular  cavity.  Sometimes  there  is  necrosis  of  the  liga- 
mentous bands  which  form  the  principal  septa  between  the  glands,  and  in 
this  way  are  produced  fistuln  or  secondary  abscesses,  which  may  open  ex- 
ternally or  into  the  milk  sinuses.  These  latter  are  generally  lined  with  a 
large  number  of  cylindrical  epithelium;  in  severe  cases  their  walls  are 
thickened  and  of  a  dark  colour,  their  cavity,  as  well  as  that  of  the  taal^ 
being  dilated  with  the  altered  fluid.  The  matter  in  the  abscesses  varies 
exceedingly  in  its  composition.  Along  with  cylindrical  epithelinm  are 
blood-corpuscles,  fat-crystals,  flragmente  of  yeUow  elastic  tissue,  colostrum 
corpuscles,  and  an  extraordinary  quantity  of  micrococci  of  various  shapes. 

The  interlobular  connective  tissue  is  thickened,  dense,  and  like  tendon  or 
cartilage  (sclerosis).  The  gland  tissue  itself  has,  instead  of  a  yellow  tint^  a 
marbled  aspect ;  in  chronic  cases  calcareous  salts  may  even  be  found  in  tike 
textures. 

When  circumscribed  gangrene  has  occurred,  and  elimination  of  the  diseased 
part  is  accomplished,ithe  dead  mass  may  weigh  as  much  as  five  or  six  pounds 
in  the  Cow ;  it  is  somewhat  regularly  oval,  but  rather  flattened  and  discoid  in 
the  Mare ;  the  colour  is  a  light  or  pale  yeJlow,  and  in  consistence  it  is  pulpy 
but  not  elastic,  and  the  finger  cannot  be  easily  passed  into  its  substenee ; 
traces  of  its  lobulated  structure  can  still  be  perceived,  and  if  a  section  be 
made  of  it;  all  the  characters  of  the  mammary  gland  can  be  made  out  in  ite 
interior. 

In  diffused  gangrene,  however,  the  glandular  tissue  is  deep-red  in  ooloai; 
softened,  and  filled  with  pulpy  cavities ;  the  ducts  and  sinuses  are  filled  or 
choked  with  coagulated  milk,  pus  and  serum,  the  whole  forming  a  diveisely- 
coloured  fluid.  In  the  veins  are  sometimes  blood-dots,  variable  in  colour  and 
consistence ;  gas  and  foBtid  fluids  escape  from  the  tissue  on  section ;  and  the 
oedema  is  found  to  be  due  to  infiltrations  of  yellow  serum  in  which  are 
brown  and  greenish  streaks.    This  fluid,  examined  microscopically,  has  maeh 
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the  appearaoee  of  that  found  in  animals  which  have  died  from  septikaamia. 
Shzeds  of  necrotic  tissue  are  also  met  with.  . 

Causes. 

Mammitis  appears  to  be  due  to  the  most  diverse  causes.  Among  the 
principal  predisposing  causes,  the  first  is  lactation — the  disease  appearing 
immediately  before  or  soon  after  parturition;  and  those  animals  whose 
mammsB  are  most  active  at  this  period,  are  those  most  j&equently  attacked. 
In  the  great  majority  of  cases  in  the  Cow — in  which  animal  it  is  most  serious 
— it  follows  within  a  month  after  parturition.  It  is  true  that^  in  certain 
maladies — as  foot-and-mouth  disease,  cow-pox,  sheep-pox,  etc. — ^the  udder 
may  be  affected  at  any  time;  yet  the  lactation  period,  that  when  the 
mammse  are  at  the  height  of  their  function,  is  the  time  when  this  inflamma- 
tion is  generally  met  with.  With  those  animals  whose  milk  is  only  utilised 
to  rear  their  progeny,  the  sudden  separation  of  their  young  without  any  pre- 
cautions is  often  noted  as  an  exciting  or  predisposing  cause.  The  great 
activity  of  these  glands  in  the  Cow,  and  the  long  time  during  which  this 
activity  is  maintained,  is,  there  can  be  no  doubt,  one  of  the  chief  reasons  why 
this  animal  so  often  suffers  &om  this  affection. 

Mechanical  causes  may  produce  this  inflammation — such  as  contusions^ 
wounds,*  injuries  in  milkingt  or  sucking,  blows  from  the  head  of  the 
young  creature,  etc.  Parenchymatous  inflammation  of  the  gland  may  also 
be  due,  according  to  Franck,  to  a  deep  purulent  wound  in  the  canal  of  the 
teat,  especially  that  produced  in  dilating  this  channel,  or  in  the  removal  of 
papillomatous  tumours  from  this  part. 

Koqaet  (Reeueil  de  MSd,  V^tSrinaires,  1851)  alludes  to  a  Cow  in  which,  in  conseqaenoe 
of  mammitis,  for  six  months  the  two  posterior  quarters  of  the  udder  lost  their  power  of 
secreting  milk.  It  afterwards  calved,  and  the  sinuses  of  these  quarters  were  fiUed 
with  milk ;  but  none  could  escape,  owing  to  the  teat-canals  being  closed.  By  means 
of  a  knittmg  needle,  artificial  passages  were  made,  but  these  b^»me  deep  purulent 
fissures.  When  Noquet  first  saw  the  Cow,  three-<^uarters  of  the  mammso  were 
enormously  swollen  and  gangrenous.  Deep  scarifications  were  made,  and  repeated 
dressings  applied ;  while  camphorated  draughts  were  administered  internally.  The  three 
quarters  were  destroyed,  leaving  only  the  left  anterior  quarter.  Hidf  a  year  after- 
wards all  had  cicatrised,  and  there  only  remained  a  fistula.  The  animal  was  in  good 
condition,  and  was  therefore  slaughtered. 

In  these  cases  infection  may  occur  from  the  wound  itself,  or  through  a 
ferment  passing  into  the  canals  from  without.  In  support  of  the  latter 
Tiew,  which  will  be  referred  to  again,  we  may  mention  that  Viseur  has 
attributed  catarrh  of  the  membrane  lining  the  nulk-ducts  and  sinuses  to  the 
too  frequent  employment  of  the  teat-tube  or  syphon,  which  more  or  less 
paralyses  the  sphincter  of  the  teat,  and  through  the  relaxed  aperture  the  air, 
charged  with  germs,  irritates  and  inflames  this  membrane. 

"  Overstoc^g*'  of  the  udder  with  milk  has  generally  been  considered  a 
-very  likely  cause  in  the  production  of  inflammation.     The  sudden  removal  of 

*  GotM  {Sacks  Jahretberieht,  1867,  p.  92),  qaoted  by  Franck,  mentions  an  instance  in  which 
tlie  posterior  TO^rt  of  the  udder  of  a  Cow  became  inflamed,  and  soon  there  was  a  aevere  attack  of 
mammitis.  When  the  animal  was  killed,  a  Itrge  abscess  was  fomid  in  the  gland,  and  in  it  two 
eommon  pins,  which  Odtse  thought  might  have  penetrated  there  ttom.  the  rumen. 

i*  In  those  countries  where  the  mUk  oTSwes  is  utilised  like  that  of  Cows,  in  the  production  of 
ebeese^as  at  Boquefort,  where  cheese  bearing  this  name  is  largely  msnufaotured— -mammitia 
appears  to  be  Tei^  freouent,  and  has  been  attributed  very  often  to  the  rough  handling  the  teats 
ana  udder  reeeire  m  milking. 

Soehe-Lubin  says  that  he  has  often  witnessed  shepherds  acting  so  Tiolently  m  milking  thai 
the  Ewes  could  scarcely  breathe,  staggered  in  their  hind-limbs,  and  sometimes  fell  firom  the  paia 
and  shock. 
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the  yonngi  inperftet  iniikingy  etc.,  have  alio  been  blamed.  Kniu^  ho«> 
ever,  appeals  to  doubt  the  influence  of  mammaiy  diflAenBbn,  and  sqbm 
obseorvations  and  experiments  would  tend  to  prove  that  this  does  not  alwaji 
cause  inflammation.  For  instance^  Cowa  which  had  suffered  fiommanuniti^ 
and  had  tempoiariljloet  the  function  of  one  or  two  qoartenof  the  mamme, 
were  found  at  the  next  hotation  period  to  have  lecoveied  the  seontoj 
power  of  these  glands,  but  the  ezcretivy  canal  in  the  teat  was  oblitented. 
Consequently,  great  distension  ocouned,  and  this  was  not  relieved  by  aa 
artifloial  opening.  Nevertheless,  no  Inflammation  ensued ;  after  the  tlM 
day  there  was  a  marked  diminution  in  the  turgeecenoe  of  the  qtuurteia^  and 
in  about  eight  days  they  had  assumed  their  normal  volume.  And  Kehnr 
has  experimentally  shown  that  extreme  distension  may  not  caose  inflamiiii- 
tion,  by  closing  two  teats  of  a  pregnant  ^tch  with  collodion,  andsoseeonij 
thi^t  at  birth  the  puppies  could  not  remove  it.  The  corresponding  {^aods 
were  much  distended  with  milk,  but  no  inflammatory  action  was  set  np. 

The  influence  of  odd  and  wet,  and  especially  the  former— particiiladj 
when  animals  rest  with  the  udder  on  the  ground — has  also  be^  iHgelj 
ascribed  as  a  cause  of  mammary  inflammation,  but  probably  there  is  aome 
exaggeration  in  this ;  as  Cows  which  are  seldom  housed  suffer  leas,  peiiiap^ 
from  this  malady  than  those  kept  in  warm  cowsheds.  Cold  winds  or  diaog^ 
in  cowsheds  have  been  especially  alluded  to  as  operating  poweifolly  in  its 
production ;  and  though  we  are  inclined  to  think  that  theoe  and  lying  on 
cold  ground  do  not  produce  the  diK)rder  so  frequently  as  is  imagined,  fk 
there  can  be  no  doubt  that  while  the  udder  is  very  active,  and  is  in  a  abito 
of  almost  constant  hypeisdmia,  it  will  be  more  susceptible  to  altematifiais  of 
temperature,  particularly  if  the  animal  is  rendered  delicate  by  high  fiBediog 
and  an  artificial  existence. 

Certain  atmospherical  conditions — as  electrical  storms — ^have  been  aop- 
posed  to  exert  some  influence  also ;  and  extensive  outbreaks  <^  mammitii 
have  certainly  been  observed  to  coincide  with  these  disturbances — ^the  ndder 
being  attacked  with  a  kind  of  phlegmonous  erysipeks. 

Hygiene  has  been  looked  upon  as  aiding  in  the  development  of  mammitia; 
filthy  and  badly  ventilated  dwellings  being  greatly  blamed  as  tending  to 
generate  a  miasma,  which  exerts  a  special  ii^uence  on  the  udder. 

Plethora  has  been  imagined  to  be,  if  not  an  exciting,  at  least  a  piediapodog 
oaussy  and  so  has  hot  weather.  Bardy,  quoted  by  Bainaid  and  SaintCyii 
gives  a  description  of  an  epiiooty  of  mammitJB  which  was  said  to  be  doe  to 
the  Cows  consuming  ranunculaceous  plants,  whioh  were  very  abundant  ia 
the  fields  where  the  animals  grMad.  The  people  in  the  locality  assored  liin 
that  this  always  occurred  when  these  plants  were  most  plentiful  in  certain  yaaOL 

Mammitis  sometimes  complicates  or  accompanies  vaginitis^  metritia,  porita* 
nitis,  etc.,  according  to  some  authoritiea 

There  is  much  reason  to  believe  that  a  particulai  form  of  mammitia  10  doe 
to  a  putrid  or  septic  infection,  and  Fninck  ia  (hm  of  the  strongeai  anppeitn 
of  this  view.  Indeed,  he  asserts  that  the  minority  of  cases  of  mammitu  an 
of  septic  origin ;  and  he  has  experimentally  proved  the  correctneaa  of  ^ 
abatement  For  instance,  he  has  repeatedly  iigeeted  into  the  teats  of  healtky 
Cows,  pus  firom  the  udder  of  those  affected  with  mammitis,  or  fluid  fiom  pntnd 
flesh,  as  well  as  putrid  blood,  and  within  twenty-four  hours  an  acute  inflaia- 
mation  of  the  corresponding  quarters  has  been  observed.  This  inflammatiaa 
occuned  with  Cows  whose  udder  was  in  active  function,  as  well  as  thoM 
which  were  "  dry."  The  uninjured  epithelium  of  the  milk  ainoses  and 
vesicles  are,  therefore,  not  protective  of  the  gland  like  the  pavement  epi- 
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theliam  of  the  vagina ;  for  it  has  been  shown  that  when  putrid  flesh  or 
blood-fluid  was  injected  into  the  uniigured  vagina  of  Ewes  and  Cows,  no 
inflammation  was  set  np« 

One  of  Franck's  experiments  is  instructive.  A  Cow  which  gave  only  a  small 
quantity  of  milk,  had,  on  Febraary  26, 1875,  a  quantity  of  fresh  pus  from  the  udder 
of  ano&er  Cow  suffering  from  mammitis,  and  dilutea  with  ten  times  its  bulk  of 
water,  injected  into  the  teat  of  the  left  anterior  ouarter.  Next  day  this  quarter  had 
all  the  appearance  of  being  affected  with  parenchymatous  inflammation.  The  other 
three  quarters  were  generally  intact.  The  seci'etLon  from  the  diseased  quarter  was 
yellow,  creamy,  and  pus-like.  It  only  contained  pus-globules  in  ^reat  ouantity,  and 
these  were  studdied  with  micrococci :  there  were  also  some  epithelial  cells,  milk 
fflobules  and  small  masses  of  coagulated  casein.  On  February  2S,  the  inflammation 
Bad  extended  to  the  left  posterior  quarter. 

In  another  experiment  he  injected  some  putrid-flesh  fluid  into  the  milk  duct  of  a 
teat.  Next  day  this  ouarter  of  the  udder  was  affected  with  acute  parenchymatous 
inflammation ;  the  milk  was  curdled,  purulent,  and  contained  large  numbers  of  pus- 
corpuscles  and  micrococci.    In  a  few  days  the  adjoining  quarter  was  likewise  involved. 

The  structure  of  the  te^  and  arrangement  of  the  milk-sinuses  and  ducts 
in  the  Mare,  ruminants,  and  Swine,  are,  in  the  opinion  of  Franck,  favourable 
for  the  reception  of  infection ;  and  this  accounts  for  the  readiness  with  which 
parenchymatous  inflammation  of  the  udder  occurs  very  early  in  foot-and* 
inouth-disease,  the  virus  of  this  specific  malady  finding  its  way  from  the 
surface  of  the  gland  into  the  teat     The  wider  prevalence  of  mammitis  in  close 
sultry  weather  during  summer,  than  in  cold  winter  weather,  may  be  accounted 
for  1^  the  readiness  with  which  organic  matters  putrefy.   By  the  way  of  infec- 
tion, those  extensive  outbreaks  of  mammitis  which  occur  among  flocks  of 
sheep  may  also  be  explained.     Those  cases  of  the  disease    which  follow 
abortion,  or  accompany  metritis  or  vaginitis,  may  also  be  attributed  to  self- 
infection,  instead  of  metastasis ;  indeed,  in  Franok's  view  those  naaladies 
which  lead  to  the  formation  of  putrid  or  septic  matter — ^such  as  parturient 
fever,  omphalitis  in  the  progeny,  retention  and  putrefaction  of  the  after-birth, 
etc.  —  may  all  be  productive  of  mammitis  in  this  way.     Disease  of  the 
progeny  may  also  give  rise  to  it,  the  infection  being  conveyed  to  the  teat  by 
the  young  in  the  act  of  sucking.     The  hands  of  milkers  or  others,  or  soiled 
litter  or  ground  on  which  the  animal  lies,  may  also  be  the  means  of  conveying 
the  infection.     Franck  believes  that  the  column  of  milk  in  the  sinuses  and 
ducts  is  first  tainted,  and  that  this  is  effected  through  the  milk  at  the  end  of 
the  teat — a  drop  or  two  of  which  may  be  suspended  therefrom.     A  chemical 
change  is  thereby  brought  about  in  the  nulk,  and  this  altered  secretion  leads 
to  the  inflammation,  which  is  secondary.     An  alteration  in  the  character  of 
the  milk  is,  it  will  be  remembered,  one  of  the  first  symptoms — if  not  the 
first — of  mammitis.     Consequently, ''  dry"  Cows,  or  those  to  which  the  in- 
fection cannot  obtain  access,  are  not  attacked  by  the  malady;  and  "dry" 
Cows   suffering  from  foot-and-mouth-disease   never  have  parenchymatous 
mammitis. 

In  the  veterinary  journal  of  the  University  of  Pisa  {Oiomale  di  Analomk^  etc,  degU 
AfumaU,  1875)  Professor  Rivolta  describes  a  form  of  mammitis  prevailing  among  sheep 
in  the  neighbourhood  of  Pisa,  towards  the  end  of  winter  and  conmiencement  of  sfning, 
and  to  which  he  has  prefixed  the  designation  of  "septic."  He  gives  it  this  designa- 
tion because,  when  it  begins  at  a  certain  part  of  the  mammary  ghmd,  there  is  noted  a 
kind  of  putrefaction  of  the  juices  of  the  skin,  as  well  as  of  the  gland  itself;  and 
besides,  in  the  sero-sanguinolent  fluid  in  the  connective  tissue  of  the  gland  are  re* 
xnarked  a  very  active  element  in  the  process  of  putrefaction,  in  the  presence  of  vificfih 
coed  and  bacteria. 

The  disease  appears  to  be  perfectly  distinct  from  the  gangrenous  mammitis,  and  the 
gangrenous,  or  uithracoid  erysipelas,  described  by  various  writers.    It  is  a  local 
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nudadv  which  nsuall]^  invades  the  ghind,  extending  at  a  certain  rate  of  progrcBB,  aad 
most  rreqnently  proving  f ataL  It  ordinarily  oommenoes  in  the  neighboiuliood  of,  or 
in,  one  of  the  teats ;  if  the  latter,  it  offers  a  circiunscrihed  oedematons  tnmflfactioa* 
while  the  surface  of  the  skin  thereon  is  intensely  red.  This  red  patch  rapidly  aaiiiinM 
a  grey  coloor,  and  finally  becomes  almost  black.  Sometimes  blood  escapes  froia  the 
aflocted  teat.  This  oedematons  swelling  and  discolouration  gradually  extend,  mod  in 
A  more  or  less  brief  period  of  time  has  invaded  one-third  or  one-half  of  the  adder — 
not  even  sparing  the  tissue  of  the  gland.  The  whole  of  the  affected  part  is  then 
tumefied,  douehy,  somewhat  consistent,  slightly  or  not  at  all  sensitive,  and  daik  or  hkaA 
in  hue.  The  line  of  demarcation  between  the  nealthy  and  diseased  portion  is  perfectly 
defined  ;  the  former  being  of  a  rosy  colour,  and  normal  in  size  and  consistency.  The 
diseased  condition  spreads  beyond  the  uddor  to  beneath  the  abdomen,  and  when  an 
nicer  appears  on  the  gland,  aischar^png  a  fcetid  san^inolent  fluid,  the  animal  then 
becomes  depressed  and  feverish,  debility  and  emaciation  set  in,  and  the  creatore  sao- 
cumbs  to  an  attack  of  septikcemia. 

The  numerous  necroscopical  examinations  made  by  Rivolta  confirm,  in  his  opinioB, 
the  distinction  he  has  established  between  this  special  malady  and  erysipcilatows 
mammitis.  With  regard  to  the  causes,  the  shepherds  affirm  that  the  malady  sttscH 
those  sheep  which  are  kept  for  a  long  time  on  a  thick  bed  of  litter ;  others,  again, 
assert  that  it  appears  when  they  are  allowed  to  pastur^in  the  open  air,  and  are  nut 
confined.  The  same  uncertainty  prevails  with  regard  to  its  contagiousness.  The 
shepherds  carefully  isolate  the  affected  animals  :  and  it  would  seem  that»  by  their 
doiujg^  so,  the  disease  is  limited  to  those  first  attacked. 

Hivolta  is  of  opinion  that  this  form  of  mammitis  is  produced  and  maintained  fay 
special  micrococci  and  bacteria,  which  penetrate  by  the  teats,  or  at  some  part  of  the 
skin  covering  the  gland. 

Tuberculosis  of  the  udder  is  sometimes  a  cause  of  mammitis,  and  in  all 
cases,  when  severe,  diminishes  the  secretion  of  milk.  The  mammas  are  gnaiJtj 
enlaiged,  hard,  and  nodulated,  and  softening  of  the  tubercular  masses  naj 
give  rise  to  isolated  or  diffused  abscesses.* 

Several  Italian  authorities,  and  among  them  Brusasco,  Oreste,  Metaxa,  and 
Provinzano,  have  drawn  attention  to  a  peculiar  disease  of  Croats  and  Sheep, 
accompanied  by  the  gradual  loss  of  milk.  Often  lameness  is  observed,  anl 
within  fourteen  days  the  quantity  of  milk  is  reduced  to  one-fifth  of  ii» 
usual  quantity.  This  fluid  soon  becomes  sour.  The  disease  appeals  to  be 
contagious,  for  it  could  be  produced  by  injecting  the  milk  from  affected  Sheep 
into  the  teats  of  healthy  Sheep  and  Croats.  All  the  animals  so  experimented 
upon  became  affected,  the  period  of  incubation  being  six,  twelve,  fifteen,  or 
twenty  days.     The  secretion  of  milk  ceases  in  from  eighteen  to  thirty  day& 

Treatment. 

However  slight  the  attack  or  mild  the  form  of  mammitis  may  be,  in  view 
of  the  serious  consequences  which  it  may  entail,  treatment  should  be  prompt 
and  judicious  ;  as  in  two  or  three  days  alterations  may  be  produced  in  the 
secretory  apparatus  of  the  gland,  which  medical  skill  may  be  unaUe  to 
amend. 

When  the  udder  or  quarter  is  simply  engorged  with  milk,  nothing  more  has 
to  be  done  than  to  thoroughly  remove  this  fluid.  This,  of  course,  cannot  be 
accomplished  at  once,  and  it  may  be  necessary  to  milk  the  animal  sevenl 
times  during  the  day — five  or  six  times,  or  even  eveiy  one  or  two  hoQi& 
When  this  causes  pain,  the  milking  should  be  gently  performed ;  and  if 
pressure  on  the  teat  causes  so  much  disturbance  that  the  fluid  cannot  be 

"This  tubercular  affection  of  the  udder  is  Tenr  important,  when  it  is  borne  in  Kiad  thai  tfe 
milk  of  animals  f  ufferine  from  tuberculosis  will,  if  experimental  retulta  be  accepted  as  pncC 
produce  the  disease  in  those  creatures  who  partake  of  it ;  and  that,  when  the  mamnMB  thca- 
f eWes  are  inTohed,  the  TiruHferous  qualities  of  this  fluid  may  he  greatly  iDcreafad.  Is  Iha 
more  and  more  frequent  occurrence  of  the  disease  to^he  attributed  to  tms  cause  f 
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ipithdiawn  by  hand,  then  the  teat-syphon  (Fig.  207),  well  oiled,  should  be 
passed  into  the  milk  duct ;  should  it  be  necessary  to  letain  it  there,  then  the 
ring-syphon  (Fig.  208)  may  be  employed,  its  retention  being  effected  by  a 
coxd  or  tape  through  the  rings  and  tied  over  the  animal's  loins.  In  all  cases 
in  which  hand-milking  causes  pain,  and  is  likely  to  increase  the  evil  it  is  in- 
tended to  avert,  the  teat-syphon  should  be  resorted  to.*  Tt  may  be  neces- 
sary to  remove  the  progeny  for  a  day  or  two,  or  allow  it  access  only  to  the 
heidthy  quarters,  if  the  animal  is  suckling ;  and  should  it  be  required  to 
lessen  the  secretion  of  milk  until  the  gland  has  recovered  its  normal  condi- 
tion, this  may  be  effected  by  a  suitable  diet,  and  perhaps  a  dose  of  laxative  or 
purgative  medicine.  Saint-Cyr  recommends  applications  of  vinegar  to  the 
gland. 

Should  the  gland  remain  hard,  tense,  and  painful,  and  the  superficial 
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Teins  be  gorged  with  blood,  much  relief  will  be  afforded  by  bleeding  from 
the  corresponding  mammary  or  ''milk"  vein,  if  a  Cow. 

The  animal  should  not  be  exposed  to  cold  or  draughts,  and  it  may  be  ad- 
visable to  cover  the  body  with  a  laige  blanket.  If  fever  is  apprehended, 
enemas  may  be  administered,  in  addition  to  the  exhibition  of  nitrated 
graeL 

Should  coagula  or  solid  caseous  concretions  have  formed,  they  must  be 
removed.  This  may  be  accomplished  by  moving  the  masses  up  and  down, 
when  possible,  by  careful  and  gentle  pressure.  When  it  can  be  easily  dis- 
placed, it  may  then  be  pushed  down  to  the  end  of  the  teat,  and  pressed 


aBDE 


nv 


Fig.  206. 
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through.  A  coagulum  or  concretion  of  this  kind,  as  large  as  a  nut,  has  been 
extracted  in  this  manner.  When  it  is  too  voluminous,  however,  it  may  be 
necessary  to  introduce  a  sound  carefully  into  the  canal,  in  order  to  breaJc  it 
np ;  or  it  may  even  be  required  to  incise  the  teat,  when  the  mass  is  too  laige 
and  dense  to  be  got  rid  of  in  this  way. 

Setention  of  the  milk  is  sometimes  due  to  atresia  or  obliteration  of  the 

*  IVanck  very  properly  dnwi  attentioii  to  the  neeemtj  for   tfaoroughly  deansmg  these 
syphons  in  hoiJing  wtter  or  carbolio  add  solution.    The  dan^  of  eonvejing  infeetion  to  other 
quarters  of  the  mamnuD,  or  to  the  udder  of  healthy  animali,  ii  oh?ioiiB  wdess  this  precaution  is 
adopted. 
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milk  canal  in  the  teat,  and  will  then  demand  an  operation  which  we  wiU 
refer  to  presently. 

When  phlegmonous  or  parenchymatoos  mammitis  is  present,  the  treat- 
ment must  he  energetic,  and  adopted  early,  in  order  to  prevent  those  serious 
alterations  in  the  gland  which  taJce  place  so  rapidly. 

In  the  Cow,  hleeding  &om  the  corresponding  mammary  vein  has  been 
recommended  by  many  excellent  authorities,  from  the  speedy  relief  it  gives 
to  the  congested  gjand ;  in  the  Mare,  if  bleeding  is  necessary,  the  blood  oust 
be  abstracted  from  the  jugular,  though  this  can  rarely  be  productive  of  much 
benefit  Leeches  may  he  most  usefully  employed,  locally,  for  the  smaller 
animals,  and  Bouley  has  even  had  recourse  to  them  with  great  advantage  in 
the  Cow. 

In  inflammation  of  the  gland,  emptying  it  of  its  secretion  or  removing  from 
it  the  products  of  the  inflammation,  must  be  scrupulously  observed.  Milking 
by  hand  must  be  persisted  in  for  brief  but  frequent  periods,  even  though 
only  a  few  drops  of  serum  be  withdrawn  each  time.  The  teat^yphon  may 
sometimes  be  usefully  introduced;  but  its  employment  requires  much 
circumspection  when  the  inflammation  is  acute.  With  the  smaller  animals, 
as  the  Bitch,  milking  is  not  so  urgent. 

The  general  treatment  must  depend  upon  the  condition  of  the  animal  and 
the  nature  and  degree  of  the  disturbance,  and  must  be,  in  principle,  that  of 
all  inflammation.  The  local  treatment  is  a  matter  of  much  importance,  and 
here  we  find  the  most  diverse  recommendations. 

Zundel,  Baumeister  and  £ue£^  Gilliberty  and  others,  have  lauded  the  adr 
vantages  to  be  obtained  from  the  application  of  collodion,  particulariy  with 
small  animals.  With  the  larger  animals,  as  Mares  and  Heifera,  it  has  been 
most  soooessfully  employed  by  Zundel,  who  adds  a  few  drops  of  oaatormil 
to  the  collodion,  wluch  is  applied  either  over  the  whole  gland  or  tho 
inflamed  quarter  or  quarters,  commencing  at  the  teat,  the  orifice  of  which 
must  not  be  covered ;  a  second  or  a  third  application  may  be  made.  The 
evaporation  of  the  ether  produces  a  salutary  degree  of  cold,  while  the  oon* 
tinnouB  layer  of  cotton  closely  adhering  to  the  surfisuse  of  the  akin,  affords 
equable  compression  and  support  by  its  contraction  when  the  ether 
evaporates. 

Astringent  and  refrigerant  applications  have  always  held  a  high  place  in 
the  treatment  of  mammitis,  and  every  authority  has  his  own  favourite  appli- 
cation. In  this  way  we  have  cold  water,  either  alone  or  with  the  addition  of 
ice,  acetate  of  lead,  or  Goulard's  extract ;  clay  tempered  with  vinegar  or  salt 
water ;  evaporating  lotions  of  various  kinds,  etc.  These  applications  may  be 
usefiilly  and  safely  employed  when  there  is  merely  congestion,  or  at  the  com- 
mencement of  slight  inflammation ;  but  when  the  inflammation  has  become 
fairly  established,  and  there  is  exudation,  they  increase  the  tension,  and, 
without  allaying  the  pain,  promote  induration.  So  that^  as  a  rule,  they  are 
to  be  avoided  until  the  inflammation  has  been  greatly  subdued,  when  they 
may  be  resorted  to  with  some  advantage. 

Emollient  applications,  and  especially  when  warm,  afford  more  satisfactory 
results.  In  this  direction  warm  fomentations  and  poultices  appear  to  bo 
most  grateful  to  the  animal,  and  to  dissipate  the  inflammation  most  readily. 
They  must  not'  be  too  hot,  as  the  skin  of  the  udder  is  so  thin  tiiat  it  is  easily 
injured  by  inordinate  heat  Poultices  of  linseed-meal,  oatmeal,  marsh- 
mallows,  dough,  etc,  covered  with  olive-oil,  laudanum,  opium,  or  exkMt  of 
belladonna,  are  especially  to  be  recommended,  in  preference  to  fomentatioiis, 
which  require  much  time ;  and  as  they  cannot  be  applied  continually,  the 
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udder  oftea  suffers  from  the  zeactioa — ^the  change  from  heat  to  cold,  though 
this  may  to  some  extent  he  obyiated  by  drying  the  parts  well,  and  smearing 
them  with  kid.  An  excellent  poultice  is  furnished  by  spongio  pittne,  wiiich, 
if  covered  externally  by  oiled  silk,  and  holes  made  in  it  for  the  teats  to  pass 
through,  makes  an  exoelleikt  and  dean  cataplasm  when  steeped  in  warm 
water  and  applied  to  the  udder.  Williams  recommends  ^' spent"  hops, 
which  are  very  light,  contain  much  moisture,  are  soothing,  and  do  not  irri- 
tate when  they  become  dry.  The  drying  of  a  poultice  can  be  averted  by 
placing  it  in  a  jnece  of  waterproof  material  or  oiled  silk.  Poultices  and  other 
applications  of  this  kind  are  beat  retained  by  a  wide  and  tailed  bandage,  in 
which  are  holes  for  the  teats,  and  which,  passing  upwards  on  each  side  at 
the  fiaak^  and  back  between  the  thighs,  is  secured  over  the  loins  and  croup. 
This  bandage  is  at  all  times  beneficial  in  relieving  the  pain  and  congestion, 
by  the  support  it  affords  the  swollen  oigan.  It  should  therefore  be  adopted 
early. 

Lotions  of  belladonna,  opium,  tincture  of  camphor,  poppy  heads,  etc.,  are 
convenient  applications,  and  if  warm  do  good ;  but  to  prove  efficacious^  they 
must  be  applied  frequently,  and  at  the  commencement  of  the  disease.  A 
sponge,  or  rubbing  in  with  the  hand,  are  the  best  means  of  applying  them. 
Furstenbeig  recommends  continuous  tepid  alkaline  lotions  applied  by  the 
hand  for  twenty-four  to  thirty-six  hours  ;  and  Schaaok,  quoted  by  Saint-Cyr, 
asserts  that  employed  at  the  commencement,  they  have  a  remarkable  effect — 
often  arresting  the  inflammation  in  that  interval,  the  swelling  disappearing 
In  one  or  two  days. 

Rychner  states  that  nothing  can  equal  the  success  resulting  from  the  em- 
ployment of  alkaline  lotions.  The  owners  of  cattle  in  Switzerland  are  well 
aware  of  this^  and  as  soon  as  they  observe  the  slightest  alteration  in  the  milk 
of  a  Cow,  they  take  a  handful  of  wood-ashes,  which  they  moisten  with  milk, 
and  making  a  lotion  of  the  mixture,  they  rub  it  on  the  udder.  Bychner  is  of 
opinion  that  the  potash  in  the  ashes  prevents  the  coagulation  of  the  milk  in 
the  udder — this  coagulation  being,  according  to  him,  the  point  of  departure 
or  initial  phenomenon  of  mastitis.  For  this  reason  he  gives  the  following 
recipe,  which  has  obtained  more  success  than  any  other,  when  applied  before 
the  inflammation  had  attained  its  greatest  intensity  : 

Potass 1  part 

Water 2  parts. 

Olive-oil ^w 

These  are  to  be  well  mixed,  and  then  four  or  five  parts  more  water  ara  to 
be  added.  Often,  after  five  or  six  hours,  during  which  nothing  could  be 
drawn  from  the  teat  except  a  small  quantity  of  thin  curdled  milk,  there  is  ob- 
tained a  whitish-yellow  fiuid,  more  like  pus  than  milk,  which  is  a  very 
fiavourable  sign. 

Ointments  and  embrocations  of  various  kinds  are  also  employed — as  those 
of  belladonna,  henbane,  morphia,  camphor,  laurel,  etc.  In  England,  the  ex- 
tract of  beUadonna  is  much  used  as  an  application  to  the  inflamed  gland. 
Rychner  recommends  an  ointment  made  with  soft  soap  and  this  extract; 
Hertwig  gives  his  testimony  in  favour  of  camphorated  pomade ;  while  some 
prefer  ample  lard.  Strong  mercurial  ointment  has  been  greatly  extolled  as 
an  anodyne  and  relaxer  of  the  tissues,  and  justly  so.  Its  constitutional 
effects  should  be  watched,  and  care  must  be  taken  that  the  progeny  is  not 
allowed  to  suck  the  teat 
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Stiinulatmg  applications  should  not  be  eniplojed,  unless  the  diswinB  is  in 
a  chronic  fonn,  and  then  their  effect  must  be  noted. 

When  suppuration  appears  to  be  inevitable,  this  process  should  be  expe- 
dited by  every  means,  so  as  to  concentrate  the  pus  at  one  point,  if  poesibkL 
The  warm  poultice  or  fomentations  should  be  continued,  and  it  may  even  be 
advantageous  to  apply  mercurial  ointment,  ammoniacal  liniments,  and  such 
other  "  maturatives  "  as  blisters.  The  abscess  is  to  be  treated  according  to 
general  principles ;  it  should  be  opened  as  soonas  fluctuati<m  can  be  deeded, 
and  for  this  purpose  the  bistoury  or  lancet  may  be  employed ;  though  some 
practitioners  prefer  the  actual  cautery,  which,  they  believe,  does  not  eotaQ 
so  much  risk  of  haemorrhage,  favours  tiie  exit  of  indurated  partsi  affiirds  a 
better  means  for  the  escape  of  pus,  and  the  resulting  wound  heals  up  mom 
readily.  When  opened,  the  wound  demands  oxdy  ordinary  treatment — 
cleanliness,  detersive  or  stimulant  dressings,  carbolic  oil  or  lotion,  eta  To 
prevent  the  opening  closing  too  early — which  it  may  do  when  the  absoess 
has  been  opened  by  the  bistoury,  it  will  be  necessary  to  introduce  a  small 
tent  of  lint  or  fine  tow. 

Sometimes  several  abscesses  are  developed  simultaneously  or  succesHiTely 
in  the  tumour,  and  are  separated  firom  each  other  by  thin  septa.  In  soeii  a 
case,  having  opened  the  largest  abscess,  it  often  happens  that  the  pos  fiom 
the  others  drains  through  the  opening,  converting  it  into  a  fistula.  In  sach 
circumstances,  a  connter^opening  must  be  made ;  and  if  there  is  any  necrotic 
tissue  to  be  found,  it  should  be  removed.  In  all  operations  on  the  manr 
mary  glands,  the  incisions  should  be  carefuUy  made,  and  no  larger  than  is 
absolutely  necessary. 

When  the  abscesses  are  deep-eeated  in  the  texture  of  the  gland  or  the 
connective  tissue,  it  frequently  happens  that,  in  opening  them,  one 
or  perhaps  more  of  the  milk  ducts  are  wounded,  and  then  we  may  have 
"  lacteal  fistulse."  From  these  the  milk  escapes,  and  this  renders  thor  dea- 
trisation  difficult  and  tedious,  if  the  gland  is  active.  The  treatment  most 
chiefly  consist  in  the  application  of  caustics  to  the  walls  of  the  fistobe^  in 
order  to  hasten  granulation — the  nitrate  of  silver,  chloride  of  zinc,  tincture  of 
iodine,  or  even  the  actual  cautery,  being  generally  resorted  to.  Sometimes  a 
cure  cannot  be  effected  until  the  gland  has  become  "  dry^"  In  some 
pitch  plaster  or  one  of  marine  glue  is  useful,  or  the  pressure  of  a  broad 
band  when  the  fistula  is  situated  at  the  base  of  the  teat 

The  occurrence  of  gangrene  is  always  serious,  though  of  course  it  is  not  so 
grave  when  limited  than  when  diffuse.  It  generally  leads  to  the  loss  of  ona 
or  more  quarters,  or  even  to  the  death  of  the  animal  from  ioorrhaemiaiv  septi- 
kaemia.  When  limited,  little  can  be  done,  and  in  some  cases  it  is  best  to 
wait  for  the  spontaneous  elimination  of  the  dead  portion :  waiting  and  watch- 
ing the  process^  supporting  the  strength  of  the  animal,  accelerating  the 
separation  of  the  deed  from  the  living  tissues,  fiivouring  the  free  esc^  cf 
pus  and  putrid  matters,  so  as  to  hinder  their  absorption,  making  counter- 
openings,  and  applying  antiseptic  dressings — as  chloride  of  zinc,  earbohe 
add,  permanganate  of  potash* 

In  other  cases,  it  may  be  necessary  to  expedite  recovery  by  exdaion  of  the 
mortified  mass.  In  order  to  do  this,  it  is  sometimes,  but  not  always,  le- 
quisite  to  cast  the  animal,  and  to  fix  it  as  for  castration.  The  opening  by  whieh 
the  pus  escapes  is  enlarged,  and  the  tissues  still  adhering  to  the  living  psrtB 
of  the  gland  are  separated  from  it  by  the  fingers,  keeping  dear  as  much  « 
possible  of  the  arteries,  which  should  be  ligatured,  if  ii^ured.  Wlwn 
the  separation  is  complete^  ligatures  may  be  placed  round  the  prindpil 
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Ycoaola — the  ligature  being  a  piece  of  narrow  tape  or  ribbon,  as  their  walls 
are  fragile  and  easily  torn.  If  any  hsmorrhage  occais,  the  actual  cautery  or 
perchloride  of  iron  may  be  employed  to  subdue  it.  The  wound  is  then  to 
be  dressed  with  disinfecting  and  stimulating  applications,  until  it  ceases  to 
gire  off  a  bad  odour,  and  is  throwing  out  healthy  granulations.  The  animal 
must  be  well  fed,  and  its  strength  sustained  by  stimulants  and  tonics  if 
necessary. 

When  the  gangrene  threatens  to  become  diffuse,  there  must  be  no  hesita- 
tion in  resorting  to  deep  scarifications,  in  order  to  limit  its  ravages ;  these 
allow  the  escape  of  the  septic  fluids,  which  would  impregnate  the  healthy 
tissues  if  permitted  to  remain ;  and  the  isolation  of  the  diseased  parts  may 
be  still  further  secured  by  plunging  the  actual  cautery  deeply  into  them, 
and  applying  oil  of  turpentine,  carbolic  acid,  perchloride  of  iron,  or  tincture  of 
camphor  to  them  and  into  the  wounds.  It  is  often  advisable  to  trace  a  line 
around  the  gangrene,  so  as  to  circumscribe  it.  When  it  is  surrounded  by  a 
ring  of  inflammation,  then  emollient  poultices  may  be  applied  to  hasten  its 
separation ;  indeed,  if  the  part  is  quite  dead,  it  may  be  judicious  to  cut  into 
and  remove  as  much  of  it  as  can  be  done— H»uterising  the  wound  well  with 
the  hot  iron  or  perchloride  of  iron,  and  afterwards  dressing  it  with  chloride 
of  lime,  carbolic  acid,  and  other  antiseptics.  At  the  same  time,  antiseptic 
medicines,  tonics,  and  stimulants,  should  be  administered  internally.  It 
might  be  well  worth  trying  the  ii\jection  of  antiseptic  agents — such  as  car- 
bolic acid,  tincture  of  iodine,  etc.,  into  the  gangrenous  tissues,  by  means  of 
deep  indsions  and  a  Pravaz  syringe. 

Liduration  following  mastitis  can  rarely  be  remedied,  but  it  may  be  useful 
to  continue  the  inunction  of  ointments  which  contain  preparations  of  mercury 
— as  the  iodide-— or  iodine  for  a  certain  time.  Armatage  recommends  the 
following  ointment  to  be  applied  once  a  day,  with  smart  friction : 

Soft  soap J  lb. 

Mercurial  ointment      -        -        -        -  1  oz. 

Camphor  ointment      -        -        -        -  ^  >» 

Extract  of  belladonna  .        -        -        -  4  drams. 

Or  the  following  tincture  : 

Tincture  of  iodine        -        -        *        -  6  oz. 

Tincture  of  opium        -        -        -        -  ^  » 

Soap  liniment 4  „ 

Frequent  and  gentle  milking  may  also  prove  serviceable,  as  well  as  dry 
finction. 

As  a  preventive  measure  when  infection  is  apprehended — ^as  in  retention 
of  the  placenta,  metritis  or  vaginitis,  etc. — ^it  is  advisable  to  inject  a  weak 
solution  of  carbolic  acid  (2^  per  cent.)  or  alum  (2  per  cent.),  up  the  teat 
by  means  of  a  glass  syringe,  always  after  milking ;  the  fluid  should  be  at  a 
temperature  of  OS"*  Fahr.  Franck  has  proved  the  value  of*  this  precaution, 
and  also  its  utility  as  a  remedial  measure ;  indeed,  Armatage  had  previously 
iQcommended  the  ii^ection  of  weak  solutions  of  carbonate  of  soda  or  potash 
in  mastitis.  Franck  has  employed  a  ten  per  cent,  emulsion  of  carbolic  acid 
as  an  injection  in  artificially-produced  mastitis  (sixty  grammes  daily),  and  by 
this  means  suppressed  the  development  of  micrococci  and  bacteria  in  the 
milk,  as  well  as  prevented  curdling  of  that  fluid  in  the  ducts  and  sinuses. 
Solutions  of  alum — ^ten  per  cent.,  100  grammes  injected  daily — appeared  to 
be  also  beneficial  in  this  direction. 
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Amuitage  recommandi  thatanimalB  snfferiiigftom  gftogioMof  the 
•hoold  be  lemoYed  from  thcMe  wUehiwbpngiian^  ^ae  gnsfc ttDOtteoMBft  wiE 
be  produced  bj  the  odonr  of  deoon^KwitioBy"  end  abortion  is  piobeUe. 


CHAPTEB  X. 
Agalftctift. 

''  Agalactia,"  or  abeenoe  of  milk  in  the  mammn^  is  not  mieomiBon  in 
jCTiimftla^  particokrlj  the  Mare  and  Cow,  and  more  espedallj  in  thosB 
which  have  not  been  bred  from  for  a  long  time,  or  which  have  hvo^^ 
forth  their  first  yomig^  though  themaeiy«8  aged  This  ebaeiioe  of 
eecretion  may  occur,  even  thoagh  pregnancy  has  been  nonnal  and  has 
reached  its  foXL  limit.  The  ndder  is  smidl  and  soft^  and  attempts  at  milkiag 
only  result  in  the  production  of  some  drops  of  yellowish  fluid,  fidhywed  eoBe- 
times  by  a  few  drops  of  white  watery  fluid.  There  appears  to  be  a  want  of 
development  in  the  lacteal  apparatus,  which  various  causes  eoneor  in  pro- 
ducing. The  principal  of  these  causes  ate:  previous  or  prssent  ekionie 
disease  in  the  mammas;  atrophy  of  these  glands;  exhaustion  fisOowiag 
disease ;  severe  labour;  insufficient  food,  either  during  or  immediately  after 
pregnancy ;  natural  debility,  emaciation,  etc  In  some  inBtaneea  tfae  milk 
gradually  appears  some  time  after  parturition,  and  a  toleiable  qomtily  is 
secreted ;  but  in  the  minority  of  cases  it  is  either  not  piodueed  at  all,  eronly 
in  very  small  quantity.  Thia  condition  is  very  unfortunate  ton  ifes  youqg, 
which  must  suffer  from  hunger  if  not  observed,  and  most  either  be  artififlially 
reared,  or  put  to  another  animal  to  be  suckled. 

The  treatment  of  this  condition  must  frequentiy  prove  unsucoessfuL  It 
must  chiefly  consist  in  giving  good  food,  particularly  of  a  leguminous  kind, 
with  aniseed  and  fennel,  fennel-eeeds,  water  fennel,  Meum  fntitdZtmon,  anti- 
monials,  and  other  agents  which  are  likely  to  stimulate  the  secretory  function 
of  the  mammffi.  Great  attention  must  be  paid  to  the  digestive  oigan%  and 
the  teats  should  be  frequentiy  stripped  and  the  mamms  rubbed,  eitiier  dry, 
or  with  some  stimulating  application. 

Macorps  (Canstatt's  Jahresberkktj  1860)  records  a  case  in  which  the  ndda 
was  rubbed  with  brandy,  friction  applied  to  the  abdomen,  and  wann  milk 
and  fennel-seeds  administered ;  in  two  days  the  milk  began  to  appear. 

When  the  absence  of  milk  is  due  to  disease  of  the  gland,  this  must  be 
combated  according  to  the  indications. 


CHAPTER  XL 
Ii^uries  to  the  Teats. 

FiaSUBJBB. 

Thb  chief  ii^aries  to  the  teats  consist  of  wounds,  in  the  form  of  JUmrts  or 
'*  cracks,'*  which  are  most  frequentiy  witnessed  in  the  Cow  a  few  days  aiUr 
parturition ;  and  though  apparently  unimportant,  they  neverthdess  may  be- 
come very  troublesome  and  serious  if  neglected^  and  even  lead  to  mastitis  and 
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icoTrh'semia  or  septiksemia ;  whQe  they  render  the  animal  fidgety  and  ayerse 
to  being  milked  or  snckled — the  latter  being  especially  inconve&ienty  par- 
ticularly in  the  case  of  the  foal. 

Co/uses. 

These  injuries  are  generally  produced  by  the  poweffhl  traction  of  the  young 
creature  on  the  teat  while  sucking^  and  mainly  when  the  teat  is  empty,  the 
milk  scanty,  and  the  skin  very  thin  and  fine— as  in  primipane.  Even  when 
the  milk  is  abundant,  but  the  skin  thin,  these  fissures  may  occur.  The  teat 
is  alternately  distended  by  milk — ^when  it  is  coveied  and  softened  by  the 
externally  warm  saliva  and  buccal  secretions  of  the  progeny,  in  the  act  of 
sucking — then  retracted  and  coiragated  when  emptied.  At  the  bottom  of 
the  folds,  the  epidennis  is  rendered  soft,  and  its  cells  loose  and  swollen ;  these 
finally,  instead  of  forming  a  continuous  layer  capable  of  protecting  the  sub- 
jacent derm,  give  rise  to  a  whitish  unctuous  pulp,  which  accumulates  at  the 
bottom  of  the  coimgations.  When  this  is  removed,  a  sore  is  left,  and  the 
development  of  this  sore  is  hastened  by  cold,  which  still  further  corrugates 
the  part,  as  well  as  by  want  of  cleanliness,  contact  with  dirty  litter  or  manure, 
which  irritate  the  organ,  besides  the  act  of  milking  or  suction,  which  ex- 
tend the  sore  in  length  and  depth.  It  may  be  that  certain  conditions  of  the 
saliva  in  the  young  creature  also  lead  to  irritation.  Cows  with  voluminous 
udders  and  long  t^ts,  are  often  the  subjects  of  this  ix^ury. 

SympUnns. 

The  sore  appears  as  a  more  or  less  deep,  narrow,  and  sinuous  ulcer,  running 
transversely  around  the  teat,  and  having  indurated,  thickened,  raised  mar- 
ginSy  greyish  at  the  bottom,  or  very  red  and  erythematous,  and  containing  a 
variaUe  quantity  of  the  thick  unctuous  matter  just  mentioned.  The  teat  is 
apparently  not  much  deformed — at  least  after  milking,  when  it  is  rotracted  ; 
and  the  fissures  might  readily  pass  unperceived.  Then  it  is  necessary  to 
draw  the  end  of  the  teat  gently,  in  order  to  discover  them. 

When  superficial,  they  are  not  so  troublesome  as  when  deep,  irritable,  and 
bleeding;  then  they  are  extremely  painful,  and  the  animal  rofuses  to  be 
suckled  or  milked,  while  attempts  to  handle  the  teat  cause  the  creaturo  to 
offer  great  resistance. 

These  fissures  have  an  almost  natural  tendency  to  increase  in  depth,  so  long  as 
the  young  creaturo  is  suckled.  Sometimes  they  form  at  the  very  extremity  of 
the  teat,  and  the  sinus  and  milk  ducts  become  inflamed,  the  viscid  matter 
secreted  becomes  firm  and  blocks  up  the  canal,  which  may  ultimately  be 
completely  obliterated,  causing  rotention  of  the  milk,  inflammation  of  the 
gland,  and  perhaps  lead  to  a  &tal  termination. 

Treaimenin 

Pissores  in  the  teat  should  not  be  neglected,  however  slight  they  may 
appear  to  be.  They  might  be  provented  by  cleaidiness  and  caro,  and  keep- 
ing the  animal  from  draughts  of  cold  air.  It  is  a  good  plan,  particularly  with 
primipane,  and  especially  the  finer  bred  Cows,  to  examine  and  wash  the  teats 
for  a  short  time  after  parturition,  and  if  thero  is  a  tendency  to  sores,  to  dress 
them  with  some  bland  substance — as  lard,  glycerine,  or  olive-oiL 

When  fissures  aro  present,  and  especially  when  they  are  deep,  an  essential 
condition  for  their  recovery  is  preventing  the  progeny  from  using  the 
affected  teat  or  teats.    By  this  abstention,  and  the  use  of  the  teat-syphon 
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(well  disinfecied  eveiy  time)  to  empty  the  gbnd,  lecoyery  in  tlie  most  eed- 
oos  cases  is  comparatively  rapid,  and  sometimes  even  spontaDeous. 

Emollient  lotions  are  generally  lecommendedi  and  the  ordinaiy  fluid  is  tb 
milk  drawn  from  the  teat,  which  is  frequently  applied  doling  the  day,  the 
part  being  well  cleaned  with  a  soft  cloth  after  w^  application.  Thu  and 
other  mild  emollients  may  be  nsefol  when  the  iigniieB  are  very  alight  and 
superficial ;  but  when  they  are  more  serious,  or  a  rapid  recovery  is  important, 
then  recourse  must  be  had  to  more  efficient  remedies.  For  tlus  poipose, 
perhaps  nothing  is  better  than  carbolised  glycerine  (1  to  20),  or,  in  veij 
severe  cases,  to  watery  solution  of  silicate  of  soda.  It  may  expedite  n- 
covery  to  touch  the  fissures  lightly  with  nitrate  of  silver,  and  to  coTer  tbe 
teat  with  an  india-rubber  capsule  or  ring. 

Oblitbbation  of  thb  GALAcrroPHORUB  Sinus. 

This  may  result  from  fissures,  disease,  or  growths  of  various  IdndB,  or  it 
may  be  congenital  (atresia),  and  is  most  frequently  observed  in  the  Cow.  It 
may  be  either  partial  or  complete. 

When  due  to  fissures  or  disease,  the  symptoms  are  gradually  developed; 
but  when  the  occlusion  is  congenital,  they  suddezdy  appear  either  imme- 
diately before  or  after  parturition,  when  the  gland  becomes  active.  Then  the 
udder  is  distended,  but  no  milk  issues  from  the  teat ;  the  distension  increaseB, 
and  if  relief  is  not  afforded,  inflammation  and  suppuration  may  result  On 
examination  of  the  end  of  the  teat  in  congenital  atresia,  pressore,  as  if  in 
milking,  and  if  the  skin  alone  be  the  obstacle,  will  cause  aslight  prominenoe 
where  the  opening  of  the  sinus  should  be,  the  milk  being  felt  in  the  nnm 
Should  the  occlusion  extend  higher,  and  the  whole  or  a  portion  of  the  siniu 
be  obliterated,  then  this  prominence  will  not  be  produced,  and  the  ohetade 
will  be  discovered  towards  the  base  of  the  teat. 

Occlusion  brought  about  by  inflammation,  hypertrophy  of  the  mneoos 
membrane  lining  the  sinus,  or  the  development  of  any  growth — as  t  irait— 
does  not  occur  suddenly;  and  in  milking  it  will  be  observed  that  thestmm 
of  fluid  gradually  becomes  smaller,  until  at  last  it  can  only  bejdrawn  diop 
by  drop,  or  its  flow  has  completely  ceased. 

Trtalmnd. 

When  the  occlusion  is  only  due  to  the  skin — ^which  is  not  uncommon  in 
piimipam — a  small  crucial  indsion  made  through  it  by  the  bistoaij  or 
lancet,  is  generally  all  that  is  necessary.  The  sinus  of  the  teat  is  distended 
with  milk  by  pressure  from  the  base,  and  the  prominence  at  the  end  is  then 
incised.  To  prevent  the  wound  dosing,  a  small  bougie  is  introduced  into  the 
sinus  for  four  or  five  days  until  the  wound  has  cicatrised ;  it  should  only  be 
taken  out  at  milking  time.  Furstenberg  states  that  he  has  seen  the  opening 
thus  made  remain  permeable  during  the  whole  period  of  lactation,  but  dose 
again  when  this  period  expired ;  and  a  second  operation  had  to  bepeifom^ 
at  the  next  calving. 

When  the  obstacle  is  in  the  sinus  of  the  teat,  at  the  narrow  part  of  the 
canal,  and  immediately  above  the  sphincter,  a  fine  trocar  or  stocking-needle, 
previously  cleaned  in  boiling  water  and  dipped  in  carbolic  acid  solution, 
must  be  passed  into  it  and  through  the  obstruction,  when  the  milk  will  flow. 
To  prevent  closure,  the  cannula  of  the  trocar  or  a  teat-syphon  may  be  instfted 
for  some  days,  the  opening  being  closed  by  a  cork  except  at  mi]king-tunfl> 
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is  only  partially  obstructed,  and  the  milk  yet  flows,  the 
small  feather — pigeon's — or  a  piece  of  thick  catgut,  will. 


Or  a  solid  gutta-percha  sound  may  he  employed  until  an  artificial  mncous 
membrane  is  found,  removitg  it  when  milking. 
When  the  canal  "       " 

introduction  of  a  ^__,  , 

with  a  little  patience,  gradually  effect  dilatation.  '^But  should  it  not  snffic^ 
and  particularly  if  a  wart  is  the  cause  of  obstmctien,  an  incision  will  be 
necessary.  Various  instruments  have  been  proposed  for  this  operation,  but 
Liithi's  sound  is  perhaps  the  best  This  is  an  iron  wire  about  eight  milli- 
metres long  and  two  in  diameter,  having  a  ring  at  one  end,  and  at  the  other 
a  steel  cone  screwed  on  to  it.  This  cone  has  a  very  sharp  pointy  and  both 
sides  have  cutting  edges  at  the  base  or  widest  part  It  is  passed  into  the 
opening  of  the  teat,  pushed  through  the  obstacle,  and  then  gently  turned 
round  from  side  to  side  until  no  resistance  is  felt  Then  it  is  withdrawn, 
and  a  bougie  or  tcat-syphon,  or  a  piece  of  thick  carbolised  catgut  introduced. 
Zundel  mentions  that  Liithi  and  Strebel  have  been  very  successful  by  this 
method  of  operating. 


B. 
Fig.  909. 

LVTHI'S  PiBVOBATXVG  SOUVD. 

A.  Half  the  Natural  Siie.    B.  Natiuml  Sise  and  Saetkm  of  the  Cone. 

In  all  cutting  operations  on  the  teat,  every  precaution  must  be  adopted  for 
the  prevention  of  mastitis ;  and  this  must  chiefly  consist  in  following  out  the 
antiseptic  method  of  treatment  of  the  incisions  as  closely  as  possible. 

Fistula  op  the  Tbat. 

We  have  seen  several  cases  of  fistula  of  the  teat  which  proved  very 
troublesome  to  cure  during  the  period  of  lactation.  From  injury  or 
disease,  an  opening  is  established  between  the  milk  sinus  and  the  side  of 
the  teat ;  so  that  the  milk,  instead  of  passing  through  the  canal  in  the  ex- 
tremity, escapes  in  a  jet  at  the  side,  and  its  flow  is  nearly  constant.  This  is 
a  source  of  loss,  and  has  often  an  unpleasant  appearance.  If  it  is  decided  to 
cure  the  fistula  during  the  lactation  period,  and  the  opening  is  towards  the 
middle  of  the  teat^  then  the  ring  teat-syphon  must  be  kept  in  the  sinus  for 
some  time,  and  the  fistula  treated  accoiding  to  suigical  principles.  When 
the  fistula  is  towards  the  extremity  of  the  teat,  however,  the  case  is  more 
difficult,  and  the  teat-syphon  only  too  often  renders  it  worsa  Then  it  is 
generally  necessary  to  wait  until  the  Cow  is  "drj"  when,  with  a  little 
attention,  the  fistula  is  readUy  cured. 
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Thb  diseaaeB  and  abnormalities  of  the  young  animal,  obserred  immediatBly 
after  birth,  are,  many  of  them,  of  the  greatest  importanoe,  and  deserve  Sax 
more  attention  than  they  have  yet  received  in  this  country.  Their  considen- 
tion  forms  an  appropriate  complement  to  what  has  been  said  as  to  the 
pathology  of  the  parturient  state  of  the  female  parent ;  and  a  notice  of  them, 
however  brief  and  imperfect  it  may  be,  is  all  ti^e  more  neoessuy,  as  few,  if 
any  of  them,  an  referred  to  in  works  on  veterinary  medicine  or  soigeij. 
We  wai  describe  them  in  the  foUowing  oider :— (1)  As^yaa,  (2)  JMOM 
Hcmcrrhagt,  (3)  PersisUnce  of  the  Vradius,  (4)  UmbUical  Hernia,  (5)  (Bdem 
of  the  Umbilicus,  (6)  InflammaHon  of  the  VmbUuxd  Card,  (7)  JrthrUis,  (8)  Inr 
digeetionf  (9)  Diarrhoea,  (10)  BeienHon  of  Meamuxa,  (11)  jSibm  dvgnm,  (13) 
Imptrforaiion  of  the  Anus,  (13)  Imjperforationof  the  Vvlva,  (14)  Imperfonl^oi^ 
of  the  Prepuce,  (15)  (7yanom. 


CHAPTER    I. 

Asphyxia  of  tite  K^w-bom  An4tiniti 

At  page  240,  under  the  head  of  '^  Suspended  Animation,"  we  alluded  to 
asphyzni  of  the  new-bom  animal — a  condition  similar  to  that  of  the  sew- 
bmi  child,  and  briefly  alluded  to  the  measures  necessary  for  restontaoa. 
We  have  likewise  refened  to  the  immediate  cause  of  this  condition.  It  hie 
been  recognised  that  when  animals  are  submitted  during  pregnancy  to  in- 
sufficient food,  to  severe  exertion,  have  suffered  ^m  chest  disease,  or  from 
colic  a  short  time  before  parturition,  or  when  labour  has  been  difficult  sad 
psotracted,  the  young  creature  at  birth  is  so  exhausted  that  it  lies  ap- 
parently dead — oil  the  tissues  being  pale  and  flaccid,  the  body  low  in  tenpa*- 
ture,  and  the  heart's  beats  and  the  respiratoiy  movements  are  veiy  feeUe  or 
quite  imperceptible. 

There  may  also  be  ssmcope  or  asphyxia  fiom  plethora  or  cyuNOi; 
asphyxia  may  likewise  be  due  to  interrupted  circulation  in  the  umhilial 
cord,  and  intra-uterine  respiration. 

Apparent  death,  or  suspended  animation,  must  be  treated  in  the  msmwr 
indicated  at  page  240.  The  mouth  and  trachea  should  be  cleared  of  dikid 
and  anmiotic  fluid,  if  any  of  the  latter  has  passed  into  the  air  pasesfpee^  •* 
it  may  give  rise  to  pneumonia,  should  the  creature  be  lesoecitatod  and  hre 
for  a  diort  time.  With  the  calf  or  foal,  it  is  poasible  to  pass  an  ekatic  tahe 
or  catheter  through  the  nostril  into  the  trachea,  and  by  means  of  a  syringe 
to  remove  much  of  the  fluid  therefrom. 

Aspersion  of  the  skin  with  cold  water  may  also  be  useful  in  stimnlstiBg 
the  respiratory  nerve-centre,  by  the  reflex  action  it  induces.  This  is  moff 
particularly  indicated  when  asphyxia  is  due  to  an  excess  of  carbonic  acid  in 


ASPHYXIA  OF  THE  NEWBORN  ANIMAL.  v    19K 

the  bloocL  Stimalation  of  the  skin  may  also  be  osefal  in  this  directiok. 
Direct  electric  stimulation  of  the  phrenic  ner^e  should  be  attempted.  Artivq 
ficial  inflation  of  the  longs  shoald  not  be  tried  until  the  mouth  and  fauc& 
have  been  cleared  of  mucus ;  this  may  be  effected  by  suction,  which  has  a 
very  beneficial  action  otherwise.  Indeed,  some  authorities  prefer  aspiration 
to  inspiration  or  blowing  into  the  mouth ;  and  Albert  (Henke's  Zeiischriftfur 
Siaaiarzneikundef  voL  xxiii.,  p.  279)  has  restored  41  out  of  47  cases  of  ap- 
parently dead  animals, /by  aspiration  or  suction. 

Transfusion  of  blood  by  the  umbilical  vein  might  prove  useful ;  between 
one-half  and  a  litre  of  blood  should  be  sufficient  for  a  foal  or  calf^  according 
to  Franck.     The  fumes  of  ammonia  or  some  other  powerful  volatile  irritant  . 
may  be  applied  to  the  nostrils.     A  few  drops  of  brandy  may  also  be  pouredf^^ 
into  the  nostril  'i^l^ 

.10<J 

'°*  <»tni 

CHAPTER  n.;  *'|JJ 

Umbilioal  Heemorrliage.  '^j[ 

Hav OBRHAOs  from  the  umbilical  cord  does  not  appear  to  be  a  very  commoi^^ 
accident ;  nevertheless,  it  does  sometimes  occur,  and  in  some  cases  so  oopf^^ 
ously  as  to  cause  death.  It  may  ensue  immediately  after  birth,  rarely  aftei^^ 
some  days ;  and  it  may  continue  for  a  short  or  long  period — ^producing  greifSf^ 
debiUty,  and  even  dissolution.  The  haemorrhage  is  generally  due  to  imprH^"^ 
dence  in  cutting  the  umbilical  cord  too  near  the  abdomen,  or  to  laceration  of^ 
the  vessels  of  which  it  is  composed  during  difficult  parturition,  when  violenl^^ 
traction  tears  it  close  to  the  abdominal  ring ;  in  very  rare  instances  it  may  b^'^ 
due  to  a  varicose  condition  of  the  vessels.  Zundel  alludes  to  a  predisposi- 
tion to  umbilical  haemorrhage — a  kind  of  haemophilus.  In  one  or  two  jjH^-^ 
stances  the  bleeding  has  been  induced  by  either  the  mother,  the  yonn^"^ 
creature,  or  its  companions  sucking  or  pulling  at  the  remains  of  the  cord.  '  ^ 
In  the  foal,  the  haemorrhage  may  take  place  fiK)m  the  artery,  as  that  vesseP^ 
is  firmly  attached  to  the  umbilical  ring ;  with  ruminants  it  takes  place  from 
the  vein,  because  of  the  existence  of  the  Ductus  AratUU,  and  the  retraction 
of  the  artery  within  the  abdomen.  ^ 

TretOnmL  'fv 

When  the  bleeding  is  trifling  and  not  likely  to  continue  long,  little,  if  v 
anything,  requires  to  be  done ;  but  when  it  )b  copious  and  continuous,  activaw 
and  prompt  treatment  must  be  adopted.  .  i>fl 

When  the  cord  is  extremely  shorty  astringents—as  alum,  tannic  acid,  etc.,'iXf 
may  be  tried,  or  such  haemostatic  agents  as  the  sesquichloride  of  irony  nitrate 
of  silver,  etc.,  or  even  the  actual  cautery  in  a  fine  point  I^  however,  thaul 
cord  is  sufficiently  long,  it  is  better  to  apply  a  ligature ;  this  will  check  the 
bleeding,  and  the  cord  will  slough  away  in  four  or  five  days.  In  applyingoa 
the  ligature,  however,  the  operator  must  be  careful  not  to  include  a  portio^T 
of  intestine  within  it ;  and  when  there  is  much  infiltration  of  the  cord,  «8ia 
sometimes  happens,  the  serum  should  be  got  rid  of,  as  much  as  possible,  byt^f 
sqneezing  with  the  fingers  or  scarification,  in  order  that  the  ligature  may  ez>>  ii 
eioise  sufficient  oompiession  afterwards.  .34 
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Artificial  respiration  is  sometimes  required  when  syncope  or  asphyida  is 
present,  and  this  alone  often  suppresses  the  hsemorrhage. 

The  transfusion  of  blood  may  be  urgently  demanded  in  extreme  cases. 


CHAPTER  IIL 
Persistence  of  the  Urachns. 

In  studying  the  development  of  the  foetus,  we  described  the  untchus 
(pp.  75,  86),  and  pointed  out  that  it  was  a  canal  formed  by  the  middle 
portion  of  the  allantois,  which  passed  through  the  umbilical  ring,  and  daring 
foetal  life  communicated  with  the  bladder,  from  which  it  conveyed  the  urine 
into  the  allantoid  sac.  After  birth  this  canal  is  obliterated,  its  waUs  become 
a  thin  cord,  and  the  bladder  is  retracted  within  the  pelvic  cavity,  the  mine 
then  passing  through  the  urethra.  It  not  unfrequently  happens,  however, 
that  fh)m  accidental  circumstances  or  some  malformation,  the  canal  of  the 
urachns  is  only  partially  or  not  at  all  obliterated  after  birth ;  consequently, 
the  urine  continues  to  escape  by  drops  or  in  a  thin  stream  from  the  umbilicus  or 
umbilical  cord.  This  condition  is  far  more  frequent  in  solipeds  than  mminantB, 
owing  to  the  urachus — like  the  umbilical  artery — ^being  firmly  attached  to  the 
umbilical  ring  in  the  former,  and  therefore  not  at  once  withdrawn  into  the 
abdomen,  as  in  the  latter,  when  the  umbilical  cord  is  divided  at  hiitL 
Therefore  it  is,  that  escape  of  urine  from  the  navel  is  very  seldom  noticed 
in  the  calf ;  while  in  the  foal  it  is  often  witnessed,  particularly  when  the 
abdominal  ring  remains  very  open,  or  the  cord  is  excised  close  to  the  body. 
T]^  condition  has,  however,  been  seen  in  calves. 

It  appears  to  be  more  frequent  in  male  than  female  animals,  and  is  most 
dangerous  in  the  former ;  in  the  latter,  the  discharge  of  urine  by  this  ahno^ 
mal  channel  often  ceases  spontaneously,  only  passing  at  first  in  drops; 
whereas,  in  the  male,  it  generally  escapes  in  a  stream,  little  or  no  urine 
being  discharged  from  the  urethra. 

TreoUmewt, 

In  some  cases  scarcely  any  treatment  is  necessary,  the  escape  of  mine 
ceasing  in  a  few  days  after  birth  ;  and  when  interference  is  demanded,  a  core 
can  generally  be  effected  in  a  short  time,  if  the  urethra  is  pervious.  B&aid 
(ReateU  de  Med,  FSlSrinaire,  1828)  mentions  an  instance  of  this  accident^  m 
which  death  occurred  two  days  after  applying  a  ligature  to  the  machos ;  it 
was  then  discovered  that  the  urethra  was  imperforate,  so  that  the  urine  ooidd 
not  be  expeUed  at  all.  It  is  therefore  necessary,  before  adopting  remedial 
measures,  to  ascertain  that  the  urethra  is  patent. 

When  the  urachus  protrudes  sufficiently  from  the  umbilical  ring,  a  liga- 
tuie  may  be  fastened  firmly  around  it 

When  it  is  close  to  the  abdominal  ring,  and  consequently  too  short  to  be 
secured  by  the  ordinary  ligature,  it  must  be  secured  by  a  curved  needle. 
The  foal  is  thrown  on  its  left  side,  and  the  operator,  holding  the  needle 
armed  with  the  thread  in  his  right  hand,  seizes  the  urachus,  which  is  covered 
by  the  skin,  between  the  thumb  and  index-finger  of  the  left  hand,  and  pulls 
it  outwards ;  the  needle  is  then  passed  through  behind  the  canal,  inclndiqg 
as  little  of  the  skin  as  possible,  and  the  ends  tied.    If  there  is  any  doubt  m 
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to  the  patency  of  the  uiethra,  the  ligature  should  only  be  partially  tightened, 
until  the  nature  of  the  obstruction  is  ascertained  and  removed.  When  this 
is  done,  then  the  ligature  may  be  firmly  tied  when  the  urine  escapes  freely 
by  the  natural  channel. 

In  those  cases  in  which  the  urachus  cannot  be  secured  by  this  procedure, 
astringents  or  caustics — such  as  the  sulphate  of  copper — may  be  successfully 
employed.  Beneficial  results  have  been  obtained  by  the  application  of  a 
strong  vesicant  around  the  umbilical  ring,  the  tumefaction  caused  by  it  closing 
the  opening.  The  actual  cautery  has  also  been  most  successfully  employed, 
particularly  in  a  fine  point. 

In  the  foal  this  accident  is  not  uncommon  ;  in  the  calf  it  is  so. 

1.  Ercolani  [Owtervaztoni  di  Anatomia  PcUhohgica  ComparaJta,  Bologna,  1872)  gives 
an  interesting  relation  of  this  accident  in  a  calf  about  thirty  days  old. 

2.  Oingolani  {QiomaU  di  Med.  Pratka  deUa  Soeieta  Vet.  Torino,  1876,  p.  214) 
relates  that  a  Cow  brought  forth  a  well-developed  female  calf  which,  five  hours 
after  birth,  was  observed  to  pass  its  urine,  not  in  the  ordinary  way,  through 
the  urethra,  but  in  continual  drops  from  the  navel.  Oingolani  examined  the 
creature  carefully,  and  could  not  discover  any  indications  of  atresia  of  the  urethra ; 
but  nothing  was  done  for  fifteen  days,  during  which  time  the  urine  escaped  by  the 
same  channel,  and  the  urachus  protruded  like  a  tap.  A  ligature  was  then  appliea,  and 
the  opening  dosed.  On  the  succeeding  evening  serious  symptoms  ensued ;  the  oelly  was 
mnch  retracted,  and  great  pain  was  caused  by  pressure ;  there  was  intense  fever,  and 
the  calf  was  comatose.  The  operation  being  suspected  as  the  cause  of  these  symptoms, 
the  licature  was  untied,  but  no  urine  now  passed  from  the  navel ;  neither  did  any 
'pass  from  the  urethra,  though  on  a  catheter  being  introduced,  between  100  to  1^ 
grammes  were  withdrawn.  No  relief  was  afforded  ;  the  abdomen  became  greatly 
enlarged,  and  the  pain  increased ;  the  pulse  was  small,  the  extremities  were  cold, 
and  tetanoid  spasms  were  noticed.  In  two  days  the  calf  died.  An  examination  re- 
vealed obliteration  of  the  urachus  by  plastic  exudation,  the  kidneys  were  hypersemic, 
the  ureters  opened  into  a  small  cylindrical  reservoir  about  14  or  15  centimetres  long, 
which  contained  only  about  100  to  120  grammes  of  urine  ;  this  appeared  to  be  the 
bladder,  and  from  it  passed  the  urethra,  while  underneath  was  a  wide  opening  into 
the  urachus.  In  the  abdominal  cavity  was  about  a  litre  of  urine.  The  symptoms 
piesented  by  the  animal  during  life  were  evidently  due  to  unemia. 


CHAPTER  IV. 

Umbilioal   Hernia. 

ExoMPHALUS,  omphalocde^  or  umbilical  or  navd  hernia  is  not  at  all  rare  in 
jonng  animals,  and  is  perhaps  most  frequently  observed  in  foals  and  puppies; 
it  does  not  appear  to  be  so  common  in  calves,  and  in  pigs  and  lambs  it  is 
seldom  seen.  It  would  seem  to  be  more  prevalent  in  some  countries  or 
regions  than  in  others.  Marlot  states  that  in  every  score  of  foals  or  mules 
bred  in  France,  one  is  so  affected.  The  hernia  or  rupture  may  appear  at 
birth  or  some  time  after,  and  may  continue  during  the  life  of  the  animal  if 
no  measures  are  adopted  to  cure  it ;  it  may  be  congenUal  or  ac^ired.  The 
ecngtnUal  form  is  produced  during  foetal  life,  when  a  portion  of  the  digestive 
and  biliary  apparatus  is  contained  in  the  umbilical  cord,  the  anatomy  of 
which  has  been  described  at  page  85.  The  embryonic  connective  tissue  or 
Whartonian  gelatine,  inwhichare  imbedded  the  two  umbilical  arteries  and  vein 
(two  in  the  calf  and  pig),  is  very  abundant  at  the  elliptical  opening  named  the 
umbilical  ring,  through  which  also  pass  the  urachus,  the  omphalo-mesenteric 
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t*^^ft(iBel8y  and  a  portion  of  intestine.  After  birth  the  umbilical  cord  withen, 
B^d  the  Whartonian  gelatine  becomes  condensed  and  oi^ganised,  forming  a 
^%%3k}U8  membrane  which  closes  the  umbilical  opening,  and  gradually  con- 
tracting, brings  the  two  edges  together ;  these  unite,  and  soon  nothing  is  left 
t^/ihark  the  situation  of  the  opening,  except  a  short  lo2enge-shaped  fibrous 
X^^trix  :  the  intestine  had  previously  been  retracted  within  the  abdomen, 
^  iAd  the  urachus,  becoming  contracted  after  birth  into  a  thin  ligament,  while 
S^^  bloodvessels  are  obliterated. 

t^'CIt  sometimes  happens,  however,  that  the  process  of  cicatrisation  is  either 

prevented,  retarded,  or  interrupted;  consequently,  the  umbilical  ring  re- 

mains  more  or  less  patent,  and  certain  viscera  either  remain  in  it,  or  are 

pjished  into  it  by  an  internal  pressure,  and  lodged  in  the  pouch  formed 

*^eS;ernally  by  the  skin.     In  this  congenital  hernia,  the  vein  or  veins  and  the 

(I9l^pes  are  separated  by  the  misplaced  viscera,  the  former  being  usually  in 

wdBBiii,  the  latter  behind. 

<^8f'The  lesion  may  be  observed  at  the  moment  the  animal  is  bom  ;  and  alter 
f%jd'  cord  is  ruptured  it  may  happen  that  the  abdomen  remains  open,  the 
^ijfi^era  being  exposed ;  the  creature  then  generally  succumbs  quickly. 
boB  Acquired  or  acddefdal  umbilical  hernia  usuaUy  appe^ars  soon  after  the  cord 
■^tiS  withered,  or  within  a  few  months  after  birth. 

~^  A  true  and  false  exomphalus  have  been  described  :  the  first  being  that 
^jp$  mentioned,  in  which  hernia  takes  place  through  the  umbilical  ring; 
ttarhile  the  second  occurs  through  an  accidental  opening  in  the  neighbouring 
^aponeurotic  or  muscular  tunics  of  the  abdomen,  and  is  in  reality  ventral 
^'l^nia — occurring,  as  it  generally  does,  after  birth  and  in  adult  animals, 
^^^^ous  kinds  of  umbilical  hernias  have  also  been  alluded  to,  according  as  the 
«SVMcus  is  intestine  or  omentum,  or  both;  thus  we  have  enteromphaltis,  meseniero- 
•^i^epiplomphalus^  and  entero-ep^lomphalus.  The  last  is  most  frequently 
^Weerved  in  carnivorous  animals. 

Causes, 

We  have  just  alluded  to  the  cause  of  congenital  hernia.     Acquired  or  ao- 

dental  hernia  may  be  due  to   severe    or   sudden   muscular    exertion; 

as  when  the  foal  or  calf  runs  or  jumps  very  actively  during  its  gambols 

or  when  pursued,  or  in  falls.     It  is  sometimes  produced  when  the  young 

creature  is  separated  from  its  parent,  and  being  kept  in  an  isolated  place,  it 

rushes  about  and  cries  energetically.     Umbilical  hernia  has  also  been  known 

.to  follow  an  attack  of  colic,  and  after  constipation  or  diarrhoDa. 

^'  f!niere  appears  to  be  generally  present,  in   umbilical  hernia,  a  certain 

i^ijfihic  predisposition,  due  to  the  suppressed  or  imperfect  oi^ganisation  of  the 

^  miartonian  gelatine  ;  and  it  has  been  remarked  that  common-bred  animals 

^^kAI^&ore  liable  to  it  than  those  of  the  higher  breeda     Nevertheless,  in  all 

^li6ie  in  which  it  manifests  itself — no  matter  what  the  breed  may  be---therB 

^fifF^ually  constitutional  debility  present,  due  in  many  instances  to  the  mother 

^In^g  been  ill-fed  and  badly  cared  for  during  pregnancy.    Zondel  says  that 

^4)lere  are  years  in  which  the  accident  is  usually  Sequent,  and  paiticnkriy 

^"Hif^iefn  much  rain  prevails,  as  then  the  food  of  herbivorous  animals  is  more 

^i^A^ous  than  usual.     Low,  wet,  marshy  pastures  are  also  believed  to  pre- 

^Qn|^se  to  hernia ;  as  in  them  the  tissues  become  soft  and  relaxed,  and  the 

ii^tive  organs  inordinately  bulky;  foals  and  calves  kept  in  these  situations 

^'the  belly  voluminous,  and  the  extrinsic  pressure  weakens  the  abdominal 

Bdnard,  Hainon,  Cruzel,  Bouley,  and  others  believe  in  heredity  as  a 
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predisposing  cause :  Mares  which  were  affected  -with  umbilical  hernia  when 
young,  have  produced  foals  which  presented  this  lesion. 

Pathological  Anatomy. 

The  hernial  pouch  or  sac  is  nearly  always  lined  by  peritoneum — ^the  peri- 
toneal investment  being  produced  at  the  same  time  as  the  hernia.  In 
aome  instances,  however,  the  peritoneum  gives  way  to  the  pressure  of  the 
viscera,  and  then  the  walls  of  Uie  sac  are  composed  only  of  connective  tissue 
and  skin.  The  latter  is  frequently  so  much  stretched  that  it  becomes 
thinner,  and  in  puppies  is  geneiUlly  quite  transparent. 

Marlot  says  that  the  sac  is  usually  composed  of  five  layers  :  1.  The  parietal 
peritoneum ;  2.  A  very  fine  fibrous  layer  constituted  by  the  fascia  trans- 
versalis ',  3.  A  kind  of  dartos  formed  by  the  tunica  abdominalis ;  4.  The 
panniculus  camosus  muscle ;  5.  The  skin :  the  whole  being  connected  by 
connective  tissue.  But  this  arrangement  is  far  from  being  constant  The 
opening  of  the  hernial  sac  corresponds  to  the  umbilical  opening,  which  is 
elongated,  and  measures  in  the  foal  from  1^  to  3^  inches  in  length,  its  width 

*  being  variable,  but  never  exceeding  two  inches.  The  viscera  contained  in 
the  sac  are  usually  the  small  intestine,  omentum,  free  colon,  and  the  point  of 
the  cseciim.  Lanclot,  Bcnard,  Delafond,  Hertwig,  and  others  have  some- 
times found  the  urachus  in  the  sac,  as  well  as  intestine ;  but  in  congenital 
hernia,  the  urachus  can  scarcely  fail  to  be  absent,  and  we  may  also  have  the 
umbilical  veins.  It  rarely  happens  that  there  is  any  adhesion  between  the 
hernied  organs  and  the  sac  containing  them,  inflammation  being  rare ;  the 
sac  seldom  indeed  contains  any  serum,  and  is  therefore  in  immediate  contact 
with  the  misplaced  viscera.  When  ascites  is  present,  however,  serous  fluid 
may  then  be  present^  and  constitute  the  diseased  condition  termed  ''  hydro- 
enteromphalus." 

Symptoms, 

The  symptoms  of  umbilical  hernia  are,  as  a  rule,  entirely  local     There  is 

•  a  round  or  pyriform  tumour  situated  in  the  region  of  the  umbilicus  or 
"  navel,"  var}'ing  in  size  in  different  individuals  and  species — from  that  of  a 
pigeon's  egg  to  a  child's  head,  or  even  larger.  The  size  also  varies  in  the 
same  individual  at  different  times,  according  as  the  digestive  oigans  are  full 
or  empty,  the  attitude  standing  or  recumbent,  at  rest  or  undergoing  active 
.^exertion,  or  the  duration  of  the  hernia — the  older  it  is,  the  larger  the  tumour. 
It  is  usually  soft^  fluctuating,  easily  depressed  by  the  finger,  and  as  readily 
resuming  its  ordinary  size  and  shape  *  when  recent,  however,  it  is  often  tense 
and  not  depressible.  Sometimes  it  has  a  doughy  feel  and  fluctuates  much, 
and  at  other  times  it  is  flaccid,  according  as  the  portion  of  intestine  which  it 
contains  is  empty  or  filled  with  alimentary  matters.  It  is  nearly  always  in- 
dolent, and  in  the  large  majority  of  cases  can  be  reduced  by  throwing  the  animal 
on  its  back,  by  manipulation  externally,  or  by  taxis  internally.  The  tumour 
fioon  returns,  however,  particularly  when  the  animal  lies  down  or  moves 
about ;  closing  the  nostrils  or  causing  the  animal  to  cough,  will  also  produce 
ita  immediate  appearance. 

When  the  sac  has  been  emptied  by  pressure  or  taxis,  the  opening  in  the 
abdomen  can  then  be  perceived.  As  a  general  rule,  the  volume  of  the 
tumour  corresponds  to  the  dimensions  of  this  opening,  which  is  sometimea 
eUiptical^  at  other  times  nearly  or  completely  circular  $  in  fal6e  or  accidental 
liernia,  it  is  usually  irregular  in  outline.  The  bctrders  of  the  opening  feel 
t6nse  and  resisting. 
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On  applying  the  open  hand  against  the  tamonr,  the  yennicolar  moyement 
of  the  intestine  can  be  ascertained ;  careful  taxis  may  lead  to  the  diacoveiy  of 
a  loop  of  intestine  in  the  sac ;  while  auscoitation  may  detect  the  rambling  of 
the  displaced  viscna. 

When  the  tumour  is  not  reducible,  this  is  generally  due  to  the  presence  of 
an  accumulation  of  fascal  matters  or  other  substances  in  the  intestinei  In- 
flammation is  rare,  and  is  ordinarily  due  to  contusions  or  other  external  in- 
fluences.    Strangulation  of  the  intestine  is  likewise  fiir  from  frequent. 

Umbilical  hernia  is  not  a  serious  condition  in  young  animals,  except  in 
rare  cases.  Sometimes  spontaneous  recovery  takes  place;  in  the  great 
majority  of  instances  a  cure  is  easily  effected ;  and  even  when  the  hernia  per- 
sists there  is  but  little  danger,  health  and  utility  being  seldom  interfiled 
with.  When  the  hernial  sac  is  occupied  by  omentum  only,  and  the  aV 
dominal  opening  is  small,  there  is  much  less  danger  than  when  the  intestine 
is  involved,  whUe  spontaneous  recovery  is  much  more  probable.  In  adult  ani- 
mals umbiHcal  hernia  is  often  a  serious  accident ;  and  its  gravity  generally 
depends  on  the  volume  of  the  tumour.  Complicated  hernia  is  ad  ways  dan- 
gerous. 

Though  not  at  all  serious  in  itself  when  affecting  young  animals,  yet  from 
their  diminished  yalue,  and  the  expense  of  treatmeuc,  umbilical  hernia  may 
become  a  cause  of  much  loss. 

Harlot  estimates  that  in  France  this  accident  causes  a  loss  of  more  than  a 
million  francs  to  French  agriculture.  We  know  nothing  as  to  its  prevalence 
in  Britain. 

Diagnosis. 

The  diagnosis  of  umbilical  hernia  is  not  difficult,  so  long  as  it  is  uncom- 
plicated. If^  however,  the  tumour  is  hot,  painful,  and  csdematous,  it  may 
be  mistaken  for  an  abscess  or  a  recent  traumatic  hernia ;  it  may  also  assume 
the  appearance  of  an  indolent  fibrous  tumour  or  a  "cold  abscess,"  when  the 
contained  intestine  is  filled  with  fteces. 

It  is  not  easy  to  distinguish  between  enteromphalus  and  epiplomphalua, 
even  when  there  is  no  complication.  Causing  the  animal  to  cough  may 
enable  the  expert  not  only  to  diagnose  the  presence  of  umbiHcal  hernia,  but 
also  whether  it  is  of  the  omentum  or  intestine,  the  effort  producing  enlarge- 
ment of  the  tumour  when  the  intestine  is  misplaced. 

TreaivMnL 

Wehavestated  that  umbilical  hernia  in  younganimals  often  disappears  spon- 
taneously; and  though  there  are  several  ways  in  which  it  can  beremddied  artifi* 
<^ly>  yot  unless  there  are  reasons  to  fear  complications,  or  a  cure  is  desired 
early,  it  may  be  well  to  consider  whether  it  is  not  advisable  to  wait — at  least  for 
some  time,  to  see  if  spontaneous  recovery  will  take  place.  It  is  well  known 
that  during  the  lactation  period,  the  small  intestine,  which  is  at  this  time 
the  most  developed  portion  of  the  alimentary  canal — instead  of  occupying  the 
left  flank,  lies  immediately  on  the  floor  of  the  abdomen ;  but  as  the  young 
oreatiire  grows  and  its  diet  is  changed  from  milk  to  the  food  on  which  it  is 
for  the  future  to  subsist,  this  intestine  is  gradually  removed  from  the  um- 
bilical r^on  by  the  development  of  the  csBco-colic  mass,  which  occupies  its 
place.  In  this  manner,  the  natural  changes  occurring  in  the  digestive  v^ 
paxatuB  may  bring  about  a  spontaneous  cure  of  the  hernia. 
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It  may  be,  therefote,  advantegeoas  to  wait  for  some  time  before  resorting 
-1  tieatment :  allowiog  the  yoneg  animala  good  tonic  food)  in  Bmall  quantity 
t  a  time,  to  prevent  undue  development  of  the  abdomen  after  weaning, 
nd  bathing  the  tnmoui  with  cold  water  or  some  mild  astringent  lotion. 

When  treatment  has  to  be  resorted  to,  it  is  generally  recognised  that,  foi 

he  foal  and  calf,  autumn  is  the  best  season,  as  the  animal  is  older  and 

-    (troDger,  and  less  likely  to  suffer  from  the  necessary  operations.  The  methods 

if  tieatment  comprise  (1)  bandaging,  (2)  tcpUal  i^tplicaHons,  (3)  eonstridion, 

'4)  operations  for  amplications. 

1.  Bandaob. — A  trass  or  letaioing  bandage  for  the  care  of  nmbilical 

hernia,  consiata  essentially  of  a  wide  girth  oi  roller  placed  around  the  body, 

and  by  the  ud  of  which  there  is  maintaiued  over  the  tumour,  and  against 

the  nmbilical  opening,  a  pad  intended  to  prevent  the  viscera  ftom  again 

.  descending,  when  the  hernia  has  been  reduced.     By  this  means  temporary 

nicd  occlusion  of  the  opening  is  obtained,  until  the  physiological  and 
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parmanent  cloanre  of  the  latter  can  be  effected,  and  its  borders  are  firmly 
united. 

There  are  various  bandages  which  may  he  usefully  employed  with  this 
olgect-^the  chief  desideratum  being  sufficient  solidity,  simplicity,  fixity,  and 
ease  for  the  animal.  Marlot  has  proposed  a  tru^s,  for  which  he  claims  solidity, 
fixity,  and  elasticity.  This  consists  of  a  kind  of  well-stufTed  saddle,  from  the 
four  comers  of  which  pass  leather  straps,  which  are  buckled  to  two  girths — 
one  of  which  is  of  canvas  webbing,  and  passes  nmnd  the  chest ;  the  other,  of 
india-rubber  webbing,  goes  round  the  belly,  and  maintains  a  pad  against  the 
umbilicus.  This  pad  is  a  wide,  but  not  very  thick,  cushion  stuffed  with 
hoiBe-hair,  and  which  a  broad  longitudinal  band  uniting  the  pectoral  and 
abdominal  girths  prevents  from  slipping  backwards.  In  Italy,  the  Masaiera 
truss  is  employed.  This  is  also  a  kind  of  small  saddle  with  two  wide  girths 
passing  under  the  chest,  and  pressing  against  the  sternum  and  epigastrium  a 
plate  of  iron,  the  posterior  extremity  of  which,  corresponding  to  the  um- 
Inlioal  ring,  and  covered  by  a  leather  cushion  stuffed  with  borso-hair,  is  ap- 
plied to  the  seat  of  hernia.  In  Germany,  Stiauss's  apparatus  is  in  Togue. 
^is  likewise  consists  of  girths  disposed  in  a  similar  manner,  with  a  kind 
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of  martingale  to  pieyent  tbem  gliding  backwaida    If  a  pad  is  used,  LiIimw 
reconnnends  that  it  shoold  not  be  too  convex  or  elevated  in  the  nuddk. 

Armatage  advises  the  employment  of  a  similar  arrangement  or  hamesB^ 
which  furniBhes  a  compress  at  the  proper  part ;  it  is  merely  a  nnmber  of 
straps,  capable  of  being  shortened  or  lengthened,  as  may  be  ueoessuy  in 
order  to  fit  animals  of  different  sizes  (Fig.  210). 

It  usually  requires  from  one  to  three  months  to  effect  a  care»  the 
period  depending  chiefly  on  the  size  of  the  hernia.  A  tonic  regime  hutsDS 
recovery. 

Some  veterinary  surgeons  combine  agglutinative  agents  with  the  nse  of 
the  truss-— employing,  for  instance,  a  pad  steeped  in  a  mixtoie  of  pitch  and 
turpentine. 

Before  the  truss  is  applied,  it  is,  of  course,  necessary  to  reduce  the  henui, 
and  place  the  pad  exactly  over  the  umbilical  opening. 

Trusses  are  chiefly  objectionable  from  the  long  time  they  must  ramaia  oa 
the  animal,  and  the  tightness  with  which  they  must  be  applied  in  order  to 
act  beneficially.  This  inconveniences  and  often  injures  the  young  creature, 
and  not  unfrequently  causes  it  to  fret,  impairs  its  appetite,  and  induces  loss 
of  condition ;  and  though  highly  recommended  by  ^^airlot,  Lafoeae,  Perosino, 
Schreger,  Strauss,  Ungefrohm,  and  many  others,  they  are  not  always  to  be 
preferred  to  other  methods  of  treatment. 

2.  Topical  Appligations. — Topical  applications  have  been  for  centnrifis 
employed  for  the  cure  of  hernia,  Celsus  having  recommended  the  use  of  sul- 
phuric acid,  which  was  resorted  to  at  a  later  period  by  the  early  hippiatrists; 
and  since  1833,  when  it  was  brought  to  notice  by  Hertwig,  it  has  been  used 
in  GermaD3%  being  applied  to  the  tumour  every  two  or  three  day&  The 
subcutaneous  serous  infiltration,  and  the  plastic  exudation  in  the  hernial  sm. 
drive  the  misplaced  viscera  into  the  abdomen,  and  in  becoming  absorbed 
afterwards,  produce  obliteration  of  the  cavity  and  its  opening.  BUstecs  set 
in  the  same  way ;  and  applications  of  alcohol,  creosote  water,  and  other 
agents,  have  been  largely  resorted  to.  But  Girard,  D'Arboval,  B^naid,  and 
Mignon  have  asserted  that  these  topical  applications  were  very  uncertain,  and 
even  dangerous,  as  the  irritation  they  produced  readily  caused  adhesion  be- 
tween the  wall  of  the  sac  and  the  organs  it  contained,  and  thus  rendered 
reduction  impossible. 

But  in  1848,  Dayot^  and  more  recently  other  veterinarians,  had  drawa 
attention  to  the  value  of  nitric  acid  cauterisation  in  umbilical  hernia.  The  add 
is  applied  to  the  skin  covering  the  tumour  until  at  first  an  eschar  is  formed, 
and,  finally,  detachment  of  the  cutaneous  hernial  sac  is  achieved.  In  order  to 
effect  this,  the  hair  is  removed  from  the  skin,  and  by  means  of  a  spnn-glasB 
brush  or  cotton-wool  fixed  on  a  glass  rod,  nitric  acid  of  commerce  is  applied 
around  the  base  of  the  tumour  at  first ;  then  over  the  other  part  it  is  used  in 
sufficient  quantity,  and  with  friction,  so  as  to  destroy  the  skin  and  ensure  its 
speedy  mortification  and  sloughing.  Experience  has  proved  that  the  more 
profound  the  disoi^gamsation,  the  more  certain  is  the  beneficial  action.  Ac- 
cording to  Lafosse,  it  requires  from  24  to  32  grammes  of  acid  for  a  hernial 
tumour  the  size  of  a  fist ;  and  the  friction,  which  ought  to  be  as  equable  as 
possible  over  the  whole  surface,  should  be  continued  for  three  to  five  miDntei 
— supposing  the  animal  to  be  quiet  and  the  rubbing  not  interrupted.  A 
smaller  quantity  of  acid  and  less  fHction,may  be  employed  to  hernias  which  are 
not  so  considerable  in  volume,  and  are  covered  by  fine  skin.  When  the 
I  animal  has  to  be  thrown  and  placed  on  its  back,  the  quantity  of  add  aad 
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amount  of  friction  must  also  be  diminished.  Dayot  recomtnends  that  the 
application  be  repeated  once  or  twice  in  the  hour,  according  to  the  thickness 
of  the  skin ;  but  it  has  been  found  that  one  application  is  generally  suffi- 
cient, fifteen  days  being  allowed  to  elapse  in  order  to  watch  the  result.  K 
at  the  end  of  this  time  the  skin  is  not  destroyed^  the  application  may  be 
lepeated. 

The  nitric  acid  produces  a  yellow  eschar,  which,  if  not  dry  on  the  first  day, 
soon  becomes  soft,  unctuous  to  the  touch,  and  easily  destroyed.  With  the 
formation  of  this  eschar,  there  is  much  swelling,  either  immediately  on  the 
application  of  the  acid,  or  soon  after ;  in  some  cases  there  is  but  little  if  any 
awelling.  The  tumefaction  is  due  to  the  action  of  the  nitric  acid  on  the  sub- 
cutaneous connective  tissue,  which  is  infiltrated,  and  causes  a  uniform  pres- 
sure on  the  hemied  mass ;  this  leads  to  the  latter  being  pushed  into  the 
abdomen  and  kept  there  as  if  by  a  truss.  The  osdematous  swelling  estab- 
lished external  to  the  tumour,  is  oblong  and  depressed  in  the  centre,  in  con- 
sequence of  the  diminished  elasticity  of  the  central  portion  of  the  escharified 
skin ;  in  a  few  days  it  is  gradually  absorbed  and  becomes  more  consistent, 
while  the  skin  in  the  centre  becomes  dry  and  hard,  like  parchment.  Instead 
of  the  hernia,  there  is  now  only  a  newly-formed  mass  of  fibrous  tissue,  which 
is  gradually  lessened  in  volume,  condensed,  and  partly  absorbed,  like  cicatri- 
cial tissue.  At  the  same  time  the  cauterised  skin  begins  to  be  thrown  off  at 
the  maigin,  the  process  of  separation  extending  to  the  centre,  where  it  takes 
a  long  time  to  be  completed,  because  of  the  remains  of  the  umbilical  cord. 
"When  completely  detached,  there  is  a  granulating  healthy-lookiug  wound 
left,  which  may  have  some  fibrous  masses  in  its  middle.  This  suppurates, 
dries,  becomes  covered  with  a  crust,  and  is  gradually  furnished  with  epithe- 
lium. In  retracting,  the  wound  contributes  largely  in  closing  the  hernial 
opening,  while  the  indurated  skin  which  continues  for  some  time  to  adhere 
to  the  abdominal  walls,  through  the  medium  of  the  condensed  connective 
tissue,  contributes  its  share.  In  about  a  month  cicatrisation  is  finished ;  the 
cicatrix  remains  destitute  of  hair  and  often  of  pigment 

According  to  the  testimony  of  Zundel  and  others,  this  mode  of  treating 
umbilical  hernia  is  prompt  and  speedy.  There  is  generally  no  occasion  to 
throw  the  animal  down,  and  one  assistant  only  is  necessary ;  it  is  rarely  fol- 
lowed by  accidents.  These  do  occur,  however,  and  the  most  serious  and 
frequent  is  the  escape  of  the  intestines  through  the  eschar,  about  eight 
days  after  the  nitric  acid  has  been  applied.  This  unfortunate  result  has  been 
attributed  to  excessive  cautensation  when  the  skin  is  thin  and  fine,  though 
it  may  also  occur  from  the  animal  rubbing  or  tearing  off  the  sloughing  cuticle 
when  the  pain  or  itching  are  troublesome.  To  obviate  this  accident,  Rey, 
Lafosse,  Legoff,  and  others  recommend  the  employment  of  a  bandage,  and 
quietude  after  the  operation.  Eeynal  has  observed  peritonitis  as  a  conse- 
quence of  nitric  acid  cauterisation,  and  Lafosse  mentions  a  case  of  tetanus 
due  to  this  treatment. 

When  the  cauterisation  has  not  been  sufficient,  a  relapse  is  likely  to  occur; 
Lafosse  has  observed  one  in  twenty  successful  cases.  This  insufficiency  is 
generally  noticed  on  the  following  day,  in  the  absence  or  trifling  amount  of 
swelling ;  but  the  cauterisation  must  not  be  attempted  again  in  less  than  two 
or  three  weeks. 

Hertwig,  as  has  been  mentioned,  recommends  sulphuric  instead  of  nitrio 
acid,  and  applies  it  in  lines,  night  and  morning,  for  two  days,  by  means  of  a 
glass  rod.  (Edema  soon  sets  in,  and  it  may  be  increased  by  rubbing  the 
cauterised  surface  with  oil  of  turpentine  and  oil  (one  to  two).     The  sol- 
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phuric  acid,  however,  appears  to  be  less  prompt  than  the  nitric.  Strong 
blistering  ointment  applied  at  intervals  of  three  days ;  chromate  of  potisB 
ointment  (one  to  three)  rubbed  in  once  a  day  for  five  minutes  at  a  time,  on 
two  consecutive  days ;  solution  of  bichloride  of  mercury,  and  other  topical 
irritants^  have  all  been  more  or  less  successfully  employed.  £ven  the  actual 
cautery,  in  lines  and  points,  has  been  resorted  to;  but  the  beneficial 
effect  to  be  derived  from  it  is  uncertain,  and  at  best  it  is  very  painfuL 

Bouley  {Rccueil  de  Med.  F^nnaire,  July,  1877)  diaws  attention  to 
Luton's  method  of  subcutaneous  injections  for  the  cure  of  congenital  hemue 
in  infants,  and  believes  it  will  be  found  more  advantageous  than  any  other 
treatment  yet  attempted  for  umbilical  hernia  in  animala.  Luton's  method 
consists  in  the  subcutaneous  injection  of  a  few  drops  of  common  salt  solution 
around  the  hernial  tumour,  by  means  of  the  ordinary  subcutaneous  injeetion 
syringe. 

Under  the  irritating  influence  of  this  injection,  codema  sets  in,  and  this 
mechanically  repels  the  contained  viscus,  the  margins  of  the  abdominal 
opening  come  into  apposition,  and,  with  the  connective  tLBSue,  are  inflamed 
and  soon  unite. 

The  needle  of  the  syringe  must  not  pass  beyond  the  subcataneous  con* 
nective  tissue. 

3.  CoN»TBiOTioN. — Constriction  of  the  hernial  sac  has  been  largely  resorted 
to  for  the  cure  of  umbilical  hernia,  with  the  view  of  destroying  it  by  mortifi- 
cation,  causing  adhesion  above  the  part  where  this  has  taken  place,  and 
inducing  secondary  cicatrisation  when  the  sac  has  sloughed  away.  The 
constriction  is  produced  by  ligature,  dams^  and  stdure.  To  apply  these,  the 
animal  must,  in  nearly  all  cases,  be  thrown  ;  but  before  this  is  attempted,  the 
tumour  should  be  well  examined,  in  order  to  ascertain  if  it  is  reducible,  if 
there  are  adhesions,  the  extent  of  the  abdominal  opening,  and  the  limits 
within  which  the  constricting  apparatus  should  be  applied. 

The  best  position  for  reduction  and  constriction  ia  the  doisaL  The 
animal,  if  a  foal,  should  be  cast  on  a  good  bed  of  litter,  and  placed  cm  its 
back.  Very  often  the  change  of  position  reduces  the  hernia ;  if  not^  gentle 
manipulation  and  pressure  will  effect  this,  and  than  the  empty  sac  is  pulled 
well  away  from  the  body,  and  the  operation  completed. 

The  oldest  procedure  is  ligaturing  the  entire  mass  of  the  hernial  sac  by 
a  piece  of  cord  tied  firmly  round  it,  close  to  the  body.  This  produces  at 
fint  a  merely  mechanical  occlusion,  but  subsequently  this  is  physiolc^eal 
— exudation  and  organisation  of  the  plasma  thrown  out  by  the  inflammatory 
process  set  up,  producing  adhesion  of  the  peritoneal  sur&cesw  A  piece  of 
whipcord  answers  very  well  for  this  ligature,  but  it  must  be  drawn  voy 
tight  around  the  neck  of  the  sac,  in  order  to  produce  its  immediate  and  con- 
secutive effects. 

To  keep  the  ligature  in  place,  some  practitioners  pass  one  or  two  wooden 
pegs  through  the  sac  where  it  is  encircled  by  the  ligature ;  these  prevent  the 
twine  being  displaced  by  the  swelling  which  quickly  supervenes.  Some- 
times a  ring  is  employed,  which  is  less  in  diameter  than  the  umbilical  opening 
and  through  which  the  hernial  sac  is  passed  before  the  ligature  is  mad& 

Some  authorities  prefer  a  double  ligature,  made  by  passing  a  double  cord 
through  the  base  of  the  sac  by  means  of  a  sacking-needle,  and  tying  each 
separately  or  entirely  round  the  sac  Sometimes  the  ligatures  are  multiple ; 
and  L^off  has  recommended  the  employment  of  several  ligatures  passing 
through  the  sac  from  apex  to  base,  each  becoming  tighter  as  the  abdomen  is 
neared. 
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LigatnreB  aie  veiy  simple  and  easily  applied,  but  they  have  their  draw- 
backs, and  these  have  led  to  their  disuse.  Among  their  disadvantages  are 
uncertainty  in  their  action — which  is  sometimes  too  intense,  at  other  times 
insufficient ;  the  sac  often  sloughs  ofif  before  adhesion  has  taken  place  to  such 
a  degree  as  to  sustain  the  weight  of  the  abdominal  viscera ;  and  it  has  been 
pointed  out  that  there  is  risk  of  including  or  wounding  the  intestine. 

Very  &vourable  results  obtained  by  the  eladic  ligature  in  castration,  are 
recently  reported  by  Gu6rin  {EecueU  de  Med.  Veterinaire^  July  30,  1877) ; 
this  ligature  might  prove  very  effective  in  umbilical  hernia. 

The  procedure  by  dams  is  often  resorted  to,  particularly  when  the  hernia 
is  serious.    The  ordinary  wooden  clam  (Fig.  21 1)  may  be  employed,  or  one 
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of  iron,  either  hinged  at  one  end  or  tightened  by  screws.  To  render  the  coap- 
tation of  the  two  branches  of  the  clam  more  peifect,  and  to  prevent  the  instru- 
ment slipping  when  tumefaction  sets  in,  as  well  as  to  produce  more  prompt 
inflammation,  adhesion,  and  gangrene,  various  contrivances  are  in  use. 
Borhauer  has  used  a  clam,  in  the  branches  of  which  are  a  number  of  holes 
placed  opposite  each  other,  and  through  which  wooden  or  metal  pins  can  be 
passed  when  the  instrument  is  fixed  on  the  sac.  Other  practitioners  use  a 
clam  with  toothed  branches,  the  teeth  perforating  the  walls  of  the  sac. 


itg.  212. 
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Armatage  recommends  an  iron  screw  clam,  one  branch  of  which  has  a  long 
deep  groove,  and  into  this  fits  a  narrow  projecting  ridge  on  the  opposite 
branch  (Fig.  212). 

To  apply  the  clam,  he  gives  the  following  directions :  ''  The  animal  is 
secured  and  placed  on  its  back.  The  skin  over  the  rupture  is  drawn 
together  by  the  fingers  in  a  flat  fold,  corresponding  with  a  central  longi- 
tudinal line  through  the  abdomen  (Jinea  cUba),  and  elevated  from  the  parts 
beneath,  in  order  to  cause  the  intestines  or  omentum  to  descend.  The  clam 
is  then  put  over  the  skin,  as  close  to  the  abdomen  as  possible,  and  the 
screws  tightened.     The  pressure  must  not  be  too  severe,  or  the  parts  wUl 
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drop  off  too  soon,  and  possibly  the  intestines  may  escape.    The  opeEafckn, 
therefore,  requires  to  be  carefully  watched.'' 

Sulures  are  frequently  employed,  and  there  are  various  waya  of  unng 
them.  One  method  'is  the  '^  twisted  "  suture,  which  is  applied  as  follows : 
The  hernial  sac  is  included  between  two  round  pieces  of  hard  wood  or  iroii, 
which  are  drawn  tightly  together  by  whipcord  pasded  round  their  eztieadties 
before  and  behind ;  double  sutures  are  then  passed  through  the  sac,  one  of 
which  is  tied  to  the  pieceof  wood  on  one  side,  and  theother  to  that  on  theother 
side — so  that  the  sac  is  completely  invested  between  the  wood  and  ligatures, 
which  divide  it  into  two  portions.  Another  procedure  by  suture  is  to  make 
a  thick  longitudinal  fold  of  the  skin  covering  the  hernia,  to  pass  the  sutore 
needle — armed  with  a  waxed  thread  or  cord — as  near  to  the  muscles  as  pos- 
sible, and  about  three  to  fourwinchee  from  the  ring,  from  before  to  beblod, 
or  one  side  to  the  other;  the  needle  is  again  passed  through  in  the  contnry 
direction,  about  half  an  inch  from  the  first  perforation,  and  the  two  portions 
of  suture  firmly  tied,  so  as  to  draw  the  skin  together  like  the  mouth  of  a  sac 
Sutures  are  then  passed  through  the  sides  of  the  pedicle  and  tied,  so  as  to 
include  the  whole  of  the  skin  in  the  multiple  loops.  A  cure  by  this  procedure 
is  usually  effected  in  about  fifteen  days.  The  only  objection  to  the  opemtion 
appears  to  be  the  danger  of  wounding  the  intestine  by  the  needle.  To  obviate 
this,-  some  operators,  after  reducing  the  hernia,  pull  the  empty  sac  well  away 
from  the  abdomen,  and  pass  it  through  a  partially  split  piece  of  lead  which 
is  applied  close  to  the  belly ;  then  the  needle  can  be  used  without  risk,  as 
the  lead — ^which  is  secured  in  sUu — ^forms  a  shield  as  well  as  a  truss,  and 
prevents  the  descent  of  the  intestine  until  adhesion  has  taken  place. 

When  the  hernia  is  irreducible  or  strangulation  has  taken  place,  then  it 
will  be  necessary  to  carefully  open  the  sac.  Should  adhesion  have  taken  place 
between  the  latter  and  the  intestine,  or  between  the  skin  and  peritoneum, 
this  must  be  broken  up ;  if  the  umbilical  ring  has  to  be  incised  in  <nder  to 
return  the  viscus,  this  may  be  effected  by  a  probe-pointed  bistoury.  The 
incision  should  be  no  lopger  than  is  absolutely  requisite. 

The  after-treatment  of  operation  for  hernia  must  be  conducted  on  surgical 
principles,  and  according  to  the  necessities  of  the  case. 


CHAPTER  V. 
assdema  of  the  XJmbiliciu. 

TuMEFAonoN,  or  rather  "  osdema  '*  of  the  umbilical  region,  is  not  at  all  rare. 
Often  it  is  simply  due  to  an  effusion  of  serum  in  the  connective  tissue  of  the 
umbilical  cord,  and  sometimes  to  an  infiltration  of  blood  in  this  part  and  the 
surrounding  connective  tissue. 

This  accident  is  usually  produced  by  contusion  and  laceration  during 
birth,  though  at  times  it  may  also  be  caused  by  the  young  creatures,  when 
two  or  more  are  together,  sucking  and  pulling  at  the  remains  of  the  nii>Kilii*d 
cord<  It  may  also  be  due  to  chronic  inflammation  of  this  part,  or  the  fianna- 
tion  of  abscess  in  the  umbilical  ring. 

The  accident  is  readily  recognised;  the  swelling  is  often  very  oonddQtaUe^ 
and  always  cold  to  the  touch.  It  often  persists  a  long  time  in  bovine  animals; 
and  Zundel  says  that  it  then  constitutes  a  grave  defect  in  young  bulls,  whidi 


<E1>BUA  OF  TUB  UMBILICUS.  719 

it  mechanically  prevents  from  copulating. '  When  due  to  scleiosis  of  the  con- 
nective tifisue,  it  is  nsoally  peraistent. 

Cold  applications  and  compresses  have  been  recommended  in  the  way  of 
treatment^  as  well  as  lotions  of  arnica,  camphorated  spirits  of  wine,  prepara- 
tions of  iodine,  mercury,  etc.  These  often  fail,  however,  and  it  is  generally 
better  to  resort  to  scarifications  or  leeches  at  once,  to  be  succeeded  by  hot 
water  fomentations.  When  the  swelling  is  chronic,  and  due  to  a  blood  clot, 
which  is  sometimes  the  case,  Baumeister  recommends  enucleation. 


CHAPTER  VI, 

Inflammation  of  the  XJmbilioal  Cord. 

Inflammation  of  the  umbilicus,  or  omphalitis  (the  so-called  *'navel4ll"'  of 
shepherds),  is  a  serious  accident,  and  often  terminates  fatally.  It  consists 
essentially  in  inflammation  of  the  umbilical  vein,  which  sooner  or  later  in- 
volves the  adjoining  tissues,  and  is  often  followed  by  suppuration  and 
pysemia,  which  causes  the  death  of  the  young  creature.  It  is  rare  indeed 
that  the  inflammation  remains  of  a  simple  kind  throughout  its  course.  As  a 
rule,  it  is  not  merely  an  omphalo-phlebitis,  but  involves  the  abdominal 
portion  of  the  umbilical  vein.  There  is  a  thrombus,  which  soon  suppurates ; 
a  fistula  appears  at  the  umbilicus,  the  umbilical  vein  is  inflamed  as  far  as 
the  liver,  to  which  the  thrombosis  extends,  and  the  portal  and  hepatic  veins 
may  even  be  aflected.  As  a  consequence,  the  most  serious  accidents  may 
arise.  Embolic  infarction  of  the  lungs,  liver,  or  other  organs  is  likely  to 
occur,  with  gangrene,  septiksemia  or  pyaemia. 

Symptoms. 

The  inflammation  commences  soon  after  birth.  The  remains  of  the 
umbilical  cord,  in  the  normal  condition,  quickly  dries  up  and  withers,  as  it 
were,  within  a  few  days  after  the  creature  is  bom.  Wiien  inflamed,  how- 
ever, the  part  appears  to  be  moist,  and  projects  from  the  abdomen  as  an 
enlarged,  compact,  and  hard  mass,  from  the  centre  of  which  flows  a  small 
quantity  of  thin,  unhealthy,  purulent-looking  fluid  that  soils  the  surrounding 
skin.  The  peculiar  tap-like  appearance  of  the  umbilical  cord,  its  density 
and  high  temperature,  with  the  discharge  there&om,  will  lead  the  careful 
observer  to  recognise  the  existence  of  omphalitis. 

A  probe  can  be  readily  passed  into  the  umbilical  vein,  which  remains 
patent  to  a  considerable  extent.  The  local  symptoms  are  often  overlooked 
at  the  commencement,  and  the  first  general  signs  of  omphalitis  observed  are 
usually  dulness,  arched  back,  indiflerence  to  the  teat  and  to  surrounding 
objects,  persistent  recumbency,  fever,  and  hurried  panting  respiration  when 
general  infection  takes  place,  and  embolism  of  the  lungs  exists.  Aa  the 
malady  progresses,  great  prostration  is  manifest ;  there  is  swelling  at  the 
umbilicus,  and  intense  pain  on  manipulation  of  that  region;  the  eyes  are  dull 
and  injected,  the  mouth  very  hot  and  dry ;  the  pulse  is  so  small  and  quick  as 
to  be  scarcely  perceptible ;  the  bowels  may  be  constipated  and  the  faeces 
scanty,  or  obstinate  diarrhoea  may  supervene ;  the  urine  is  greatly  diminished 
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in  quantity ;  the  mucons  membianes  often  aaeame  a  yellowiah  tint ;  aof^ 
fluctuating  swellings,  containing  a  yellow  gelatinouB  fluid,  often  appear  on 
various  parts  of  the  body ;  the  creature  refuses  to  suck ;  indications  of  colic 
or  peritonitis  are  sometimes  manifested,  with  enterorrhagia ;  and  in  the 
majority  of  cases  death  rapidly  ensues. 

Not  unfrequently  the  phlebitis  is  most  intense  in  the  internal  abdominil 
portion  of  the  vein,  and  the  pus,  instead  of  freely  escaping  from  tlie  ex- 
ternal opening,  accumulates  in  the  canal  to  such  a  d^ree  as  to  form  a  laigs 
swelling  at  tihe  umbilical  ring,  which  might  be  mistaken  at  the  first  glm^ 
for  a  hernia.  When  this  swelling  has  been  opened,  about  half  a  pint  of 
pushes  escaped  in  some  instances. 

When  a  &tal  termination  does  not  quickly  follow  from  septflEsmia,  or 
from  embolism  of  some  important  organs,  through  detached  portions  of  the 
thrombus  being  carried  into  them  by  the  circulation,  we  may  have  ebionie 
morbid  conditions  of  a  pyaemic  character  set  up,  which  are  characterised  by 
metastatic  inflammation  of  the  serous  membranes  in  various  parts  of  the  body, 
and  particularly  of  the  articulations.  Indeed,  it  is  now  recognised  by  the 
highest  continental  veterinarians  that  the  destructive  arthritis  or  ^  joint 
disease  "  of  foals,  calves,  and  lambs  is  attributable  to  omphalo^phlelntia.  In- 
flammation of  the  joints — especially  those  of  the  hocks — has  often  been 
accidentally  produced  by  the  inflammation  excited  through  ligaturing  the 
umbilical  cord. 

Metastasis  to  the  iris,  choroid  coat  of  the  eye,  diarrhoea,  tume£Bu:tion  of  the 
lymphatic  glands,  abscesses  in  the  musclee  and  other  parts,  and  other 
accidents,  have  been  observed  as  a  result  of  inflammation  of  tiie  nmbflie^ 
eord. 

PaAologieal  Anatomy, 

In  animals  which  have  died  or  been  killed  in  consequence  of  this  disease, 
the  walls  of  the  umbilical  vein  throughout  the  course  of  the  vessel,  ar«  mock 
thickened,  and  the  communication  with  the   portal  vein  entirely  intei^ 
rupted  by  a  blood  clot    The  vessel  is  filled  by  a  yellow  pulpy  mass,  fool- 
smelling  in  some  cases,  odourless  in  others ;  while  its  irUma  is  detached,  and 
forms  part  of  the  contents.    In  the  abdominal  cavity  we  may  find  effoaioo, 
exudation,  and  adhesion  of  various  viscera,  with  peritoneal  hsemorriiagic  spots. 
The  portal  and  other  abdominal  veins  often  contain  matter  similar  to  that  in 
the  umbilical  vein;   the  liver  is  enlarged,  in  some  cases  atrophied,  day- 
coloured,  and  almost  bloodless.     The  lymphatics  of  the  liver  and  mesentery 
are  usually  nodulated,  swollen,  and  infiltrated.  The  lungs  in  many  instenoes 
exhibit  intense  hsBmorrhagic  infarction,  lobular  pneumonia  and  its  oonsa- 
quence,  and  particularly  purulent  broncho-pneumonia.     In  special  caaes^  to 
be  alluded  to  hereafter,  the  joints  are  swollen  and  inflamed,  and  their  cup- 
sules  contain  pus.     When  the  creature  lives  until  it  becomes  cachectic,  hiij 
degeneration  of  the  muscles,  with  ecchymoses  in  various  parts  of  the  body, 
are  nearly  always  noticed. 

C&uses. 

The  causes  of  omphalitis  are  numerous.  They  may  be  enumerated  as  fol- 
lows :  the  admission  of  air  or  foreign  matters  to  the  interior  of  the  nniK»H<*iJ 
vessels  ;  bnuses  or  injury  to  the  umbilicus,  either  during  birth  or  aflerwardB; 
irritation  of  this  part  either  by  the  litter,  manure,  or  urine ;  the  habit  which 
certain  females  have  of  licking  the  umbilicus  of  their  progeny,  or  of  young 
creatures  to  suck  the  remains  of  the  umbilical  coid  of  each  other ;  rupture  of 
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the  cord  close  to,  or  within  the  abdomen ;  improper  food  giyen  to  the  mother; 
exposure  to  cold  and  wet ;  and  infection.  Bollinger  admits  that  in  certain 
establishments,  in  consequence  of  over-crowding,  the  omphalitis  of  young 
animals  may  become  erysipelatous,  and  be  due  to  an  analogous  infection  to 
that  which  produces  the  oftentimes  fatal  inflammation  of  the  -umbilical  cica- 
trix in  the  new-bom  children  in  maternity  hospitals.  Bueff  asserts  that 
omphalitis  is  more  frequent  in  some  years  than  others. 

There  can  scarcely  be  any  doubt  that»  as  Franck  remarks,  this  inflamma< 
tion  is  laigely  due  to  contact  of  the  atmosphere  with  the  umbilical  wound,  and 
to  the  ingress  of  germs  which  excite  zymosis ;  or  to  contact  with  filth  or 
putrid  matters. 

There  can  scarcely  be  a  doubt,  also,  that  the  manner  in  which  the  umbilical 
cord  is  divided  at  birth  has  an  influence  in  the  production  of  this  inflamma- 
tion ;  indeed,  this  division  or  rupture  of  the  cord  necessarily  produces  a 
wound  which  is  readily  absorbent  under  all  circumstances,  until  the  remaining 
portion  attached  to  the  umbilicus  becomes  dry  and  shrivelled.  The  exposed 
umbilical  vein  and  artery  in  the  foal,  the  double  vein  in  ruminants,  also  in- 
crease this  readiness  to  receive  infection,  and  consequent  tendency  to  phlebitis; 
and  these  vessels  are  occasionally  laid  quite  bare  when  the  cord  is  divided 
close  to  the  umbilical  ring,  and  their  protecting  sheath  is  removed. 

Franck  gives  an  instance  of  this  accident,  which  was  witnessed  in  the 
breeding  sheds  of  the  Munich  Veterinary  School  A  Cow  brought  forth 
twin  calves,  one  of  which — A — had  the  umbilical  cord  ruptured  in  the  usual 
way,  while  the  other — B — ^had  it  torn  asunder  in  a  markedly  abnormal 
manner. 

Alongside  this  Cow  stood  another  which  had  recently  calved,  then  was 
attacked  with  puerperal  fever,  and  eventually  succumbed  to  that  disease. 
The  after-birth  of  this  animal  was  allowed  to  lie  behind  the  Cow  which  had 
j^ven  birth  to  the  twins ;  so  that  there  was  no  lack  of  infection-producing 
material — the  floor,  straw,  implements,  as  well  as  the  hands  of  the  cowmen, 
being  impregnated  with  it. 

The  caif — B — which  had  the  umbilical  cord  abnormally  ruptured,  became 
aflected  with  omphalitis  ;  while  the  other — A — with  the  wound  better  pro- 
tected, escaped  infection  and  remained  in  good  health. 

This  cause  of  omphalitis  must  be  frequently  and  extensively  in  operation 
among  the  lambs  of  flocks  of  Ewes  when  abortions  occur  among  these,  or 
when  putrid  matters  are  discharged  from  the  vulva,  or  even  when  gangrenous 
or  septic  mammitis  is  present  among  them.  It  is  often  remarked  that 
omphalitis  sometimes  appears  among  a  larger  number  of  lambs  on  a  particular 
pasture ;  and  it  is  extremely  probable  that  careful  investigation  will  lead  to 
the  discovery  that  many  of  these  outbreaks  are  largely,  if  not  entirely,  due  to 
septic  infection  of  this  kind.  Franck  has  observed  such  occurrences  in  ex- 
tensive cowsheds,  when  sometimes  of  ten  to  fifteen  calves  bom  ^thin  a  few 
days  of  each  other  and  kept  together,  half  the  number  has  become  aflected 
with  this  inflammation  of  the  navel,  and  the  remainder  has  escaped. 

It  must  be  remembered,  too,  that  the  discharge  from  one  diseased  umbilicus 
may  aflbrd  sufficient  material  to  infect  a  great  many  newly-born  animals, 
should  circumstances  prove  favourable. 

Not  only  may  contamination  take  place  through  actual  contact  with 
objects  soiled  or  impregnated  by  such  infective  material,  but  the  air  itself, 
or  flies,  may  prove  media  for  its  conveyance  to  the  umbilical  wound.  There 
may  also  be  a  special  infection,  as  a  consequence  of  over-crowding  in  badly- 
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ventilated  dwellings — something  analogous  to  the  paerperal  infection  ob- 
served in  certain  maternity  and  other  hospitals. 

A  malignant  and  a  benignant  form  of  omphalitis  have  been  described  by 
various  authorities ;  but  the  distinction,  if  it  really  exists,  is  of  no  practical 
importance,  and  it  is  perhaps  advisable,  in  so  for  as  treatment  is  concerned, 
to  consider  the  disease  always  as  malignant.  It  would  appear  to  be  fullj 
ascertained  that  septic  infection  gives  rise  to  a  far  more  serious  and  destruc- 
tive inflammation  than  that  due  to  entrance  of  the  air,  or  an  aerial  ferment, 
into  the  wound  or  open  vessels  of  the  cord. 

As  has  been  remarked,  this  inflammation  of  the  umbilical  cord  is  mote 
frequent  in  calves  and  lambs  than  in  foals ;  and  the  reason  for  this  is  pro- 
bably due  to  the  fact  that  in  the  former  there  is  a  ductus  Arantii,  which  is 
absent  in  the  latter.  There  may  also  occur  a  kind  of  aspiration  of  air  into 
the  umbilical  vein.  However  this  may  be,  it  must  not  be  forgotten,  when 
considering  the  etiology  of  omphalitis  and  its  frequency  in  different  species 
of  animals,  that  putrid  or  septic  diseases  are  much  more  common  in  Cows 
and  Ewes  than  Mares,  and  that  the  latter  do  not  so  often  receive  manual 
assistance  during  parturition ;  so  that  they  are  less  liable  to  parturient  fever 
and  other  septic  disorders  which  might  involve  their  ofiEspring. 

When  the  remains  of  the  umbilical  cord  are  once  fairly  dried  and 
shrivelled,  omphalitis  is  very  seldom,  if  ever,  witnessed. 

Ulrich  {Cansiatfs  Jahresberichf,  1860,  p.  41)  reports  that  he  saw  a  wide 
outbreak  of  the  disease  in  a  flock  of  lambs,  many  of  which  died  from  absces 
in  the  liver.  He  attributed  the  outbreak  to  feeding  the  Ewes  on  rape-cake. 
Changing  the  food  to  oil-cake,  and  administering  Glauber  salts  to  the  Ewes, 
checked  the  malady.  Franck  is  inclined  to  think  that  infection  may  hare 
had  something  to  do  with  the  outbreak. 

Treatment 

The  jpro])liyIaa:is  of  omphalitis,  or  purulent  phlebitis  of  the  umbilical  cord,  is 
very  important,  and  must  be  based  on  our  knowledge  of  the  etiology  of  the 
malady.  This  we  have  just  alluded  to.  Cleanliness  is  absolutely  necessary, 
and  the  young  creature  should  be  protected  from  every  possible  source  of 
septic  infection.  The  danger  of  infection  may  be  greatly  obviated,  if  the 
extremity  of  the  umbilical  cord  be  dressed  with  a  concentrated  solution  of 
carbolic  acid,  which  destroys  atmospheric  germs,  keeps  away  flies,  and 
renders  putrid  matters  innocuous,  while  it  quickly  shrivels  up  the  cord  itsel£ 
This  preventive  treatment  is  strongly  to  be  recommended  for  lambs,  and  par- 
ticularly when  there  have  been  abortions  among  the  Ewes,  retention  of  dead 
lambs  or  the  placental  membranes,  or  any  other  likely  cause  of  putridity  on 
a  sheep-run  or  pasture.  The  same  measure  is  applicable  to  the  calf  and  foal, 
but  in  all  care  must  be  observed  not  to  apply  the  acid  to  the  parts  surround- 
ing the  umbilicus. 

Curative  treatment  must  be  chiefly  of  a  disinfecting  and  antiseptic  kind. 
At  the  commencement  it  must  be  chiefly  local,  and  the  applications  most 
likely  to  prove  beneficial  are  lotions  of  carbolic  acid,  salicylic  acid  (particu- 
larly if  fever  runs  high),  salicylate  of  soda,  permanganate  of  potass,  borate  of 
soda,  alum  or  other  astringent.  If  the  umbilical  vein  is  readily  accessible, 
one  of  these  lotions  may  be  introduced  into  it,  either  by  a  fine  bone  probe 
wrapped  round  with  lint,  or  by  a  syringe.  Franck  states  that  a  five  per  cent 
solution  of  carbolic  acid  may  be  passed  in  this  way  into  the  abdominal  portion 
of  the  vein  of  small  calves ;  this  vessel  can  be  penetrated  to  a  distance  of 
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nearly  ten  inches.  He  does  not  approve  of  injecting  the  solution,  because  of 
the  danger  of  injuring  the  portal  vein. 

If  the  suppuration  is  superficial,  the  same  lotions  may  be  used,  or  the  part 
may  be  cauterised  with  solid  nitrate  of  silver. 

When  the  inflammation  is  very  intense,  several  authorities  recommend 
recourse  to  vesicating  agents ;  others  employ  ammoniacal  liniment,  and  Eueif 
advocates  tartarised  antimony  ointment 

When  there  is  danger  of  general  infection,  or  this  has  already  occurred, 
then  the  internal  administration  of  antiseptic  agents  must  be  resorted  to. 
Franck  recommends  salicylate  of  soda  in  doses  of  about  one  gramme  every 
hour.  Carbolic  acid,  sulphite  of  soda,  or  other  agents  of  this  class  may  also 
be  given  with  advantage. 

Constipation  may  be  averted  by  castor-oil  or  a  suitable  diet — skimmed 
milk  alternately  with  new  milk;  Preparations  of  iron  may  also  be  adminis- 
tered ;  and  if  the  young  creature  is  still  at  the  teat,  its  dam  should  be 
well  fed, 

Franck  notes  that,  during  omphalitis,  the  most  serious  complication  is 
inflammation  of  the  umbilical  artery,  the  existence  of  which  can  generally 
only  be  detected  on  dk  post-mortem  examination  of  an  animal  which  has  died, 
or  has  been  killed  because  of  the  disease.  This  complication  is  more  frequent 
in  the  foal  than  the  calf,  probably  because  the  vessel  is  torn  at  the  umbilical 
ring  in  the  first,  and  in  the  abdomen  in  the  second.  The  peripheral  portion 
is  thickened,  and  contains  a  reddish-coloured  thrombus,  or  is  filled  with  a 
puriform  breaking-up  mass,  and  often  the  vessel  is  surrounded  by,  or  im- 
bedded in,  an  abscess ;  a  sharp  line  of  demarcation  separates  the  inflamed 
from  the  healthy  portion.  General  infection  or  pyaemia  rapidly  follows 
umbilical  arteritis. 


CHAPTER    VII. 

Arthritis. 

Disease  of  the  joints  of  young  animals,  occurring  soon  after  birth,  has  been 
for  a  long  time  recorded  in  districts  or  regions  where  breeding  is  largely  car- 
ried on ;  the  animals  affected  belonging  to  the  equine,  bovine,  and  ovino 
species — much  less  frequently  are  dogs  and  pigs  attacked.  In  France  it  is 
usually  known  as  the  "  Arthrite "  or  "  Paralysie  des  Jeunes  Animaux,"  in 
Germany  as  the  "  Fohlenlahme,"  "  Kalblahme,"  and  "  LammerUihme,"  and 
in  this  country — where  it  has  evidently  been  but  little  studied,  it  has  been 
popularly  known  as  "  Joint  111,"  and  technically  as  "  Scrofulous  Disease  of 
the  Joints,"  or  "  Specific  "  or  "  Constitutional  Synovitis." 

The  disease  was  first  described,  we  believe,  by  Brugnone  (Trattato  delle 
Razze  d£  CavaUi^  Turin,  1781) ;  then  it  was  noticed  by  Eoupp  (Becueil  de 
Med.  Vdtirinaire,  1825),  Lecoq  in  1828,  Strauss  in  1831  {Darrsucht  der 
FoJden,  Vienna,  1831),  Benard  in  1832  {Recueilde  M6d.  etc.,  1832)  Trager in 
1839  {FoJUenkrankheiten,  BerKn,  1839),  Noll  in  1840,  Darreau  in  1842 
{Recueil  de  Med.  etc.,  1842),  Anker  in  1848  {Kalberldhme,  Zurich,  1848), 
Eoloff  in  1865  (Fohlenldhme,  Berlin,  1865),  and  Bollinger  in  1873  {Zur 
Kentniss  der  Folderddhme,  Virchoufs  Archiv^  Bd.  68,  1873),  and  in  1875 
{Deutsche  Zeitschrift  fur  Thiermedicin,  1875).   In  England,  the  most  valuable 
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description  of  the  malady  which  has  appeared,  is  to  be  found  in  a  paper  by 
Walley  ("Joint  111  in  Lambs,"  Veterinary  Journal,  1876,  p.  406).  It  has 
been  more  particularly  described  as  it  occurs  in  the  equine  race  in  Normandy, 
by  Lecoq  and  Darreau,  and  in  Poitou  by  Terai ;  in  North  Germany  by  Triiger, 
Bollinger,  Strauss,  and  Eoloff.  In  the-bovine  species,  it  has  been  portrayed  as 
it  prevails  in  Bourbonnais,  by  B^nard  and  Gay ;  in  Switzerland  by  Anker, 
and  in  Bavaria  by  Bollinger.  In  the  ovine  species,  Roll  describes  it  as 
existing  in  Hungary,  Haubner  in  Saxony,  Kuers  in  Prussia,  and  Chambeit 
and  Cauvet  in  the  South  of  France.  Walley  alludes  to  its  principal  features, 
as  it  is  witnessed  in  lambs  in  England. 

In  some  years  it  prevails  very  extensively,  and  appears  to  be  almost 
enzootic  in  some  portions  of  the  above-mentioned  countries. 

By  some  authorities  it  is  supposed  to  be  a  constitutional  disease,  by  others 
as  scrofulous  in  its  nature ;  while  others,  again,  consider  it  as  essentially 
pysemic,  and  a  sequel  of  purulent  omphalc-phlebitis. 

Eoloff  is  of  opinion  that  the  affection  is  due  to  an  alteration  in  the  blood 
— to  a  diminution  in  the  amount  of  mineral  salts  in  that  fluid — a  veritable 
cachexia,  in  fact,  allied  to  rachitism  or  osteomalacia.  In  this  view,  the  m- 
flammation  which  attacks  the  joints  and  is  symptomatic  of  the  disorder, 
should  be  attributed,  primarily,  to  a  cachectic  or  scrofulous  diatheeis,  and, 
secondarily,  to  the  traction  exercised  by  the  ligaments,  connective  tissue,  and 
periosteum  imperfectly  attached  to  the  soft  and  unequally  consistent  bones, 
when  the  animal  moves. 

Walley  defines  it  as  an  inflammatory  affection  of  the  synovial  membrane 
of  th(B  joints,  of  a  specific  character ;  hence  the  terms  "  Specific  Synovitis  " 
and  "  Specific  Artlmtis." 

Causes. 

If  there  is  some  diversity  of  opinion  as  to  the  etiology  of  this  joint  disease 
of  young  animals,  there  is  absolute  unanimity  as  to  its  predisposing  cause — 
the  period  of  youth,  as  it  only  appears  during  lactation.  This  fsust  dis- 
poses of  its  constitutional  or  hereditary  nature,  and  has  inclined  some 
veterinary  pathologists  to  attribute  its  occurrence  to  an  alteration  in  the  com- 
position of  the  milk  of  the  parent. 

Darreau  believed  that  the  malady  is  more  frequent  among  foals  which  do 
not  receive  the  first  milk,  which  contains  colostrum  ;  but  this  view  is  not 
borne  out  by  other  observers.  Holoff  has  witnessed  its  advent  in  such  a 
manner,  that  he  thought  it  must  be  sometimes  congenitaL  Walley  states 
that  the  causes  are  entirely  local,  and  can  be  traced  to  an  impure  or  anaemic 
condition  of  the  milk  of  the  dam,  as  the  result  of  improper  systems  of 
management,  or  giving  food  deficient  in  the  necessary  constituents  of  the 
blood.  Hence,  he  asserts,  it  is  seen  when  Ewes  have  been  fed  on  an  abun- 
dance of  turnips,  without  a  sufficient  allowance  of  hay  or  com,  particularly  if 
the  turnips  are  decaying,  or  have  been  unduly  forced  with  artificial  manures. 

It  has  also  been  remarked  that  it  often  occurs  on  heath  lands  which  are 
much  exposed,  and  have  been  top-dressed  with  marl ;  but  the  appeannee  of 
the  malady  only  when  the  young  creatures  are  at  the  teat,  rather  negatives 
the  idea  that  exposure  has  anything  to  do  with  it.  It  has  likewise  been  noted, 
that  when  Ewes  are  fed  on  decaying  turnips  or  mangold  wurtzel,  the  lambs 
are  frequently  the  subjects  of  effusions  of  lymph  between  the  muscles — the 
effusion  being  arrested  when  com  is  given  to  the  Ewes, 

Walley  insists  upon  an  altered  condition  of  the  milk  as  the  cause  of  the 
disease.     '*  That  it  is  due  to,  and  must  be  associated  with,  an  altered  condi- 
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lion  iof  the  mother's  milk,  is  proved  by  the  fact  that  it  only  attacks  young 
animals  while  sucking  the  dam ;  that  the  Ewes  coincidentally  die  from  malig- 
nant parturient  fever  (though  it  must  be  borne  in  mind  that  it  is  not  neces- 
sary that  the  Ewe  should  exhibit  any  external  symptoms  of  a  diseased 
condition  of  the  blood) ;  and  that  it  is  frequently  found  to  disappear  on 
farms  which  have  been  heavily  limed  and  drained,  and  also  when  a  different 
system  of  management  has  been  adopted.  Again,  the  general  post-mortem 
appearances  bear  a  strong  resemblance  to  those  of  distemper  in  the  dog, 
especially  of  the  hepatic  form  of  the  disease ;  and  the  enlarged  and  softened 
state  of  the  liver,  where  external  symptoms  have  not  been  manifested,  points 
to  disease  of  a  typhoid  character,  brought  on  by  the  imbibition  of  impure 
milk."  He  enumerates  the  exciting  causes  as  "  exposure ;  cold,  damp  pas- 
tures (hence  the  more  frequent  localization  of  the  disease  in  the  joints) ; 
neglect  at  birth,  allowing  the  young  animals  to  become  covered  with  mud 
and  dirt,  thus  preventing  the  dam  licking  them ;  excess  of  wet  weather, 
etc." 

Boloff,  as  just  mentioned,  thinks  the  development  of  the  disease  is  due  to 
the  insufficient  ingestion  of  calcareous  salts ;  and  as  the  malady  is  originated 
during  intra-uterine  life  or  the  sucking  period,   it  is   evident,  he  adds, 
that  it  is  in  the  regime  to  which  the  dam  is  submitted  during  gestation, 
when  the  osseous  system  of  the  foetus  is  being  developed,  and  when  suck- 
ling, that  the  cause  of  the  disorder  must  be  especially  sought  for.     Careful 
analyses  have  shown  that  the  ash  of  the  herbage  or  hay  in  the  localities 
where  the  malady  makes  the  largest  number  of  victims,  does  not  contain 
more  than  six  to  eight  per  cent,  of  lime  salts,  while  that  of  good  quality 
should  have  from  eleven  to  thirteen  per  cent.     It  is  also  remarked  that  this 
form  of  arthritis  sometimes  prevails  in  those  places  where  the  osteoclasty  of 
cattle  is  frequent  3  and  this  coincidence,  it  is  affirmed,  should  indicate  a  com- 
mon origin  of  the  two  affections — a  defective  supply  of  calcareous  salts,  and 
particularly  of  the  phosphates.     This  deficiency  is  sometimes  noticed  when 
the  food  is  relatively  of  a  rich  character ;  though  then  the  amyloid  and  pro- 
teic  constituents  are  in  excessive  proportion. 

Bollinger,  whose  scientific  and  most  valuable  researches  in  comparative 
pathology  entitle  his  opinions  to  the  greatest  consideration,  entertains  dif- 
ferent views  as  to  the  origin  of  the  malady  ;  and  his  anatomo-pathological 
investigations  in  this  direction  are  of  the  highest  interest  and  importance. 
His  observations  on  this  disorder  commenced  in  1869,  at  the  Government 
Stud  at  Graditz,  Silesia,  where  it  prevailed  enzootically  and  caused  con- 
siderable loss.  In  that  year  forty-seven  foals  were  attacked,  and  in  1870, 
twelve.  Nineteen  cases  were  not  very  serious ;  but  of  the  other  forty, 
twenty-nine  succumbed — a  mortality  of  72  per  cent.,  of  those  affected.  The 
foals  were  generally  seized  with  it  (75  per  cent,  of  the  cases)  during  the 
three  weeks  succeeding  birtL  Of  the  forty  foals  above  alluded  to,  twenty 
were  ill  within  the  first  eight  days,  ten  in  fifteen  days,  and  the  others  in  the 
fourth  or  sixth  week.  The  period  of  the  malady  was,  of  course,  related  to 
the  foaling  season — ^April,  May,  and  June.  After  an  attentive  study  of  the 
symptoms,  and  making  post-mortem  examinations,  Bollinger  came  to  the  con- 
clusion that  there  is  a  complete  analogy  between  the  arthritis  of  foals — par- 
ticularly in  the  lesions  observed — and  the  results  noticed  as  a  consequence 
of  omphalitis  in  infants.  In  his  opinion,  this  joint  disease,  with  its  compli- 
cations, is  due  to  metastatic  pyaemia,  which  has  its  point  of  departure  in  the 
purulent  omphalo-phlebitis  described  in  the  preceding  section  of  this  work. 
In  a  more  recent  publication,  Bollinger  returns  to  this  subject ;  and  after 
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alluding  to  his  former  opinion,  founded  on  iiteiarj  studies  and  clinical  obser- 
vations,  that  the  lameness  or  disease  of  the  joints  which  attacks  foals  aad 
calves  during  the  first  weeks  after  birth,  are  due  to  primary  alterations  in  the 
apparatus  of  the  circulation,  yiz. — inflammation  of  the  umbilicus  and  um- 
bilical  Tessels,  he  gives  further  evidence  in  support  of  this  supposition.  The 
autopsies  of  the  calves  which  form  the  subject  of  his  second  commnnication, 
we  wiU  notice  hereafter;  but  we  may  mention  that  they  afford  indubiUhle 
evidence  of  the  existence  of  purulent  omphalo-phlebitiB,  and  its  consequences. 
As  in  foals,  so  in  calves,  he  traces  the  origin  of  joint  disease  to  violent  in- 
flammation of  the  umbilical  veins.  He  notes  that  in  calves — which  have  a 
ductus  venosus  Arardii  and  foaU  have  not — the  direct  opening  of  the  vessels 
into  the  posterior  vena  cava,  as  well  as  the  general  implication  of  the  latter, 
causes  a  proportionately  larger  number  of  cases  in  them  than  in  foals.  The 
influences  at  work  in  the  production  of  omphalitis  we  have  enumerated,  but 
Bollinger  lays  great  stress  on  the  want  of  care,  which  is,  as  a  rule,  betstowcd  on 
the  navel  in  newly-born  domesticated  animals,  and  compares  this  n^lect  with 
the  scrupulous  attention  paid  to  that  of  infants,  which  is  severed  and  band- 
aged immediately  after  birth ;  while  the  former  have  to  lie  with  an  open 
wound  in  all  kinds  of  fllth,  and  are  thus  exposed  in  the  readiest  manner  to  inocu- 
lation with  poisonoiis  or  injurious  matters^  which  cannot  be  excluded  even 
from  stables  built  especially  for  the  purpose,  and  kept  thoroughly  dean.  If 
the  navel  wound  of  an  infant  was  exposed  to  the  filth  which  young  Ibals 
and  calves  have  to  lie  in,  it  would  be  quite  as  liable  to  blood-poisoning  as 
animals,  and  to  the  consequent  affection  of  the  joints. 

Bollinger  contests  the  influence  of  food  in  the  production  of  the  disease, 
as  the  strong,  no  less  than  the  weak  animals,  are  attacked ;  and  it  appears 
when  every  kind  of  diet  is  given  to  the  parent 

He  also  denies  that  it  is  produced  by  chills,  and  attributes  its  advent  chiefly 
to  pyaemic  or  septic  infection.  He  compares  the  enzootic  appearances  of  joint 
lameness  with  the  endemic  outbreaks  of  pysemia  and  septiksmia  (or  puer- 
peral fever),  and  points  out  that  the  only  i^  difference  between  man  and 
beast  lies  in  the  simultaneous  appearance  of  puerperal  fever  epidemics  with 
pysemia  in  infants.  One  point  is  certain,  he  adds,  and  that  is  that  there  is 
a  physiological  and  anatomical  difierence  between  woman  and  the  domestic 
animals.  The  anatomical  structure  of  the  placenta  and  its  villi,  and  its  re- 
lations with  the  placenta  materna,  are  of  such  a  nature  in  these  animals,  as 
to  prevent  (on  the  normal  detachment  of  the  placenta)  any  rupture  of  the 
bloodvessels,  and  consequent  haemorrhage.  In  other  words^  if  delivery  has 
been  successfully  accomplished,  no  injury  in  the  shape  of  wounds  or  abra- 
sions is  inflicted  on  the  inner  surface  of  the  uterus ;  and  owing  chiefly  to 
this  fact  is  the  inflammatory  reaction  and  consecutive  lochial  fever  reduced 
to  a  minimum  among  animals,  and  the  introduction  of  poisonous  matters  (be 
they  vegetable  oxgamsms  or  other  injurious  substances)  into  the  uterus  is 
rendered  much  more  difficult ;  while  we  frequently  find  instances  of  the 
pysemic  process,  due  to  inflammation  of  the  navel  and  its  vessels,  among 
.iucking  animals,  though  with  the  parent — except  in  the  case  of  the  Cow — 
this  process  is  rare. 

Symptoms, 

The  symptoms  of  this  form  of  arthritis  are  variously  enumerated.  The 
principal  ia  extreme  difficulty  in  moving,  which  is  often  noticed  without  any 
other  premonitoiy  indication.  The  movements  are  painfully  and  reluctantly 
performed,  so  that  the  young  creature  generally  persists  in  lying.    Arotmd 
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the  epiphyses  of  the  hones,  and  consequently  near  the  articulations,  there  is 
swelling  not  only  of  the  proper  tissues  of  the  joints,  hut  also  of  the  sur- 
rounding connective  tissue ;  with  hot,  oedematous,  and  very  painful  infiltra- 
tion of  the  region.  From  the  very  commencement  the  symptoms  are  most 
acute,  and  similar  to  those  of  ordinary  arthritis ;  and  they  are  rendered  more 
marked  hy  the  least  movement,  the  lameness  heing  then  extremely  great,  and 
generally  all  the  joints  are  involved.  The  fever  is  extreme,  the  respiration 
hurried,  and  the  visihle  mucous  memhranes  highly  injected ;  sometimes,  and 
especially  with  lamhs,  there  are  quasi-\^i^mQ  spasmodic  contractions.  The 
appetite  is  lost,  hut  thirst  is  intense,  and  the  suffering  creature  will  often  he 
ohserved  dragging  itself  along  the  ground  to  reach  water  or  the  teat  of  its 
dam.  ^Not  unfrequently  there  is  at  the  same  time  a  dehilitating  dianhoea  or 
dysentery,  and  sometimes  in  lamhs  a  parulent  nasal  discharge. 

The  progress  of  the  disease  is  sometimes  very  rapid,  death  occurring  in 
twenty-four  or  forty- eight  hours  after  the  manifestation  of  the  earliest  symp- 
toms. This  rapid  course  is,  however,  rare,  and  the  animal  may  live  for 
twenty  or  thirty  days,  or  even  longer.  Recovery  is  also  rare,  and  death  is  the 
usual  termination  ;  it  is  quite  exceptional  that  the  disease  hecomes  chronic. 
The  malady  usually  ends  in  suppuration,  which  nearly  always  hecomes  gene- 
ral ;  numerous  ahscesses  forming  around  the  joints,  whose  capsules  contain 
pus,  as  well  as  purulent  deposits  in  other  regions  of  the  hody.  Generally 
after  the  fourth  day,  when  the  joints  are  greatly  swollen,  the  hair  falls  off  in 
these  parts,  and  a  yellowish  or  citron-coloured  fluid,  then  pus,  hegins  to  exude 
through  the  skin,  which  sloughs  away;  the  ligaments  are  also  involved  in  this 
sloughing  process,  and  at  last  the  articulations  are  completely  disorganised. 
In  some  cases  the  limh  is  only  retained  hy  remains  of  tendons,  the  hones 
being  exposed,  the  articular  surfaces  destroyed,  and  the  odour  almost  insup- 
portable. As  complications,  we  may  have  pneumonia,  pleurisy,  pericarditis, 
and  the  usual  indications  of  pyaemia. 

With  foals,  Bollinger  noted,  as  the  chief  symptoms,  a  violent  fever  with  very 
hurried  respiration  ;  the  animals  did  not  suck  so  much  as  usual,  and  if  lively 
and  attentive  at  the  commencement  of  the  disease,  they  were  quickly  pros- 
trated and  extremely  weak.  They  became  emaciated,  and  the  coat  was  harsh 
and  lustreless;  often  there  was  a  nasal  catarrh  and  discharge,  tumefaction  of  the 
submaxillary  lymphatic  glands,  sometimes  capillary  bronchitis,  and  generally 
diarrhoea.  With  the  majority  there  was  tumefaction  of  certain  joints,  and 
particularly  of  the  hocks.  In  addition  to  the  swelling,  there  were  heat  and 
pain,  with  great  lameness.  Not  unfrequently  there  were  immense  subcuta- 
neous abscesses.  Stupor  eventually  set  in,  and  the  creatures  looked  as  if  half 
asleep ;  coma  was  soon  manifested ;  there  was  dysenteric  diarrhoea,  the  dejec- 
tions being  quite  fluid,  greyish-coloured,  and  extremely  foetid ;  while  the 
visible  mucous  membranes  had  often  a  yellowish  tint,  in  consequence  of  the 
existence  of  icterus. 

In  lambs  the  symptoms  are  similar  to  those  just  enumerated.  Walley 
describes  them  as  follows : — ^A  general  febrile  condition  of  the  system,  as 
shown  by  the  injected  state  of  the  mucous  membranes ;  quick,  irritable 
pulse,  irregularity  of  the  bowels,  hurried  respiration,  and  refusal  to  suck. 
The  animal  persistently  lies,  and  if  made  to  move  does  so  unwillingly  and 
very  stiffly,  with  the  back  arched,  and  placing  as  little  weight  as  possible  on 
the  affected  limb  or  limbs,  which  are  usually  flexed,  even  in  recubation,  to 
remove  pressure — this  persistent  flexion  ultimately  leading  to  contraction  of 
the  tendons  and  distorted  limbs.  If  the  disease  continues^  the  muscles 
waste,  causing  the  affected  joint  to  appear  larger  than  it  rcalljr  is.     The  cha- 
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racteristic  swellinga  usually  appear  in  the  hocks,  knees,  and  stifles,  though 
they  are  not  by  any  means  coiiflned  to  these  particular  joints.  In  chaiacter, 
they  are  round,  have  a  doughy  feel,  are  intensely  painful  to  the  touch,  very 
hot,  immovable,  and  increase  in  size.  Thus  they  are  like,  yet  dissimilar  to, 
rheumatismal  swellings :  like  them  in  being  located  in  the  joints,  and  being 
hard,  round,  and  tender ;  unlike  them  in  being  stationary,  and  attacking  the 
internal  structures  of  the  joints — ^the  primary  lesions  in  rheumatism  being 
confined  to  the  external  ligamentous  structures  of  these  oigans,  and  when 
attacking  the  interior  of  the  joints  formative  processes  are  evidenced ;  while 
in  *'  joint  ill "  degenerative  processes  predominate.  As  the  disease  pru- 
gresses,  and  life  is  prolonged,  the  animal  becomes  emaciated,  diarrhoea  sets 
in,  the  wool  Mis  off,  and  a  variety  of  changes  are  detected  in  the  joints. 
Erysipelatous  inflammation  makes  its  appearance  in  various  parts  of  the  skin 
of  the  body,  especially  at  the  external  orifice  of  the  urino-genital  organs,  at 
the  postero-inferior  part  of  the  abdomen,  and  round  the  navel,  in  the  latter 
position  constituting  '*  navel  ilL"  Local  dropsies  are  frequent  under  the  jaw 
and  other  dependent  positions — as  the  navel,  which  is  said  to  be  pocked.  If 
blood  is  abstracted  during  life,  or  collected  after  death,  and  set  at  rest  for  a 
time,  it  deposits  a  peculiar  dark-coloured,  grumous  mass  at  the  bottom  of 
the  vessel,  composed,  so  far  as  can  be  seen  by  the  microscope,  of  altered 
blood-cells.  This  deposit  lacks  the  firmness  of  the  other  parts  of  the  clot,  and 
bears  a  close  resemblance  to  half-fermented  damson  pulp.  Bacteria  are  de- 
veloped in  the  blood  shortly  after  death,  and  long  before  any  putrefactiTe 
odour  can  be  detected.  Absorption  of  pus  into  the  blood — ^pyaemia — ^is  indi- 
cated by  elevation  of  the  temperature,  fcetor  of  the  breath,  diarrhoea,  dark 
yellowish-red  colour  of  the  mucous  membrame,  gnashing  of  the  teeth,  rigors, 
and  hectic  fever — ^the  latter  being  present  also  in  ulceration  of  the  joints. 

In  the  latter,  the  swellings  become  softer  and  more  irregular  in  outline, 
from  bulging  of  the  more  flaccid  portions  of  the  synovial  membrane  and 
skin ;  and,  from  portions  of  the  effused  lymph  becoming  liquefied,  fluctuation 
is  produced — other  portions  remaining  solid.  The  fluctuating  swellings  ex- 
tend along  the  thecse  or  sheaths  of  the  tendons — ^two  joints  often  becoming 
in  this  way  connected  with  each  other ;  finally,  the  skin  over  the  most  pro- 
minent portions  of  the  joint  becomes  absorbed,  ulcerates,  and  if  not  divided 
with  the  lancet  or  by  accidental  violence,  bursts — allowing  the  escape  of  the 
contained  fluids  and  semi-solid  matters,  and  being  followed  by  sinuous  ulcers, 
caries,  or  abscess  proper,  of  the  joint.  The  sinuses  may  extend  a  consider- 
able distance  from  the  joint,  and  discharge  an  ichorous  unhealthy  fluid, 
accompanied  by  footer  if  bony  or  ligamentous  structure  is  involved.  In 
some  cases  the  exuded  lymph  simply  becomes  liquefied  and  absorbed,  with- 
out any  external  opening  being  formed ;  in  others — 1.«.,  when  the  lymph  l» 
plastic  and  the  constitution  strong — it  undeigoes  healthy  oi^nisation,  and 
remains  as  a  part  of  the  joint,  producing,  however,  permanent  thickenioj, 
distortion,  and  stiffness. 

Prognosis, 

From  what  has  been  stated,  it  will  be  seen  that  the  pr(>gnosis  with  r^ard 
to  this  disease  must  always  be  unfavourable,  especially  when  the  creature  is 
very  young.  The  mortality  reaches  as  high  as  forty,  fifty,  sixty,  and  even 
more  per  cent.  Indeed,  Darreau  states  that  eighteen  out  of  every  twenty 
foaib  die ;  and  Lecoq  says  that  the  breeders  in  Normandy  have  an  axiom, 
'^  Poulain  boiteux,  poulain  perdu." 
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Pathological  Anatomy, 

According  to  Eoloff,  the  predominant  lesions  are  the  characteristic  altera- 
tions of  rachitism  and  periostitis.  The  cartilage  uniting  the  epiphyses  to  the 
body  of  the  bones,  is  soft  from  cellular  proliferation,  and  injected  in  places 
by  hsemorrhagic  spots ;  the  periosteum  is  also  thickened,  icgected,  and  here 
and  there  detached  from  the  bones ;  while  towards  the  diarthrodial  surfaces 
the  bone  tissue  is  greatly  involved.  There  are,  in  fact,  all  the  lesions  of 
arthritis,  but  of  a  much  more  serious  character  than  are  observed  in  adult 
animals.  The  synovial  membrane  is  highly  inflamed,  and  there  is  great 
infiltration  of  the  connective  tissue  around  the  joints. 

Eeynal  has  found  in  the  intra-ai'ticular  cavities  of  the  joints,  deep-yellow- 
coloured  clots,  streaked  with  red,  and  elastic  and  firm,  which  are  nothing 
more  than  false  membranes  that  have  had  time  to  form  in  the  short  space 
of  two  to  five  days. 

Walley  remarks  that,  in  lambs,  the  post-mortem  appearances  are  general 
and  local.     The  general,  in  the  earlier  stages,  are  effusion  of  lymph  between 
the  intercostal  muscles,  and  beneath  the  pleura  and  into  the  lungs  and 
other  organs ;  with  hypersemia  or  engorgement  of  the  small  bloodvessels  of 
the  mucous  membrane  of  the  stomach  (fourth  compartment)  and  intestines. 

If  the  disease  has  existed  for  any  length  of  time,  erysipelatous  exuda- 
tions will  be  found  under  and  within  the  structure  of  the  skin  of  depen- 
dent parts,  or  effusion  of  serum  (dropsy)  into  the  connective  tissue,  and 
into  the  various  cavities  of  the  body.  The  laige  bloodvessels — even  those 
of  the  brain — are  filled  with  dark  grumous  damson-coloured  blood ;  the 
structure  of  the  brain  is  dark ;  the  liver  is  often  enlarged,  friable,  and  full  of 
minute  abscesses,  which  give  it  a  mottled  appearance  that  is  frequently  mis- 
taken for  scrofula ;  all  the  organs  and  tissues  are  tinged  with  the  colouring 
matter  of  the  bile ;  the  small  vessels  of  the  omentum  are  chaiged  with 
bloody  and  the  mucous  lining  of  the  fourth  stomach  is  congested  and  black 
wherever  the  milk  has  lain  in  contact  with  it.  In  many  cases,  the  urachus 
is  black — a  bluish-black  hue  extending  some  distance  along  the  mucous 
membrane  of  the  bladder.  The  umbilical  vein  is  also  black,  and  filled  with 
a  cheesy  material — degenerated  lymph,  or  coagulum  of  blood. 

The  local  appearances — ».e.,  in  the  joints — are^  in  the  first  stages,  inflam- 
mation of  the  synovial  membrane,  which,  in  a  short  time,  extends  to  the 
ends  of  the  bones  and  ligamentous  structures — the  whole  having  an  intensely 
scarlet  hue,  which  iu  a  few  days  diminishes.  Coagulable  lymph  becomes 
effused  into  the  cavities  of  the  joints,  forming  perfect  casts  of  their  interior, 
and  filling  up  the  interspaces  between  the  bones.  In  time,  the  exuded 
lymph  commences  to  soften  and  break  down.  From  the  contraction  of  the 
masSy  the  fluid  portion  is  pressed  out,  and  intermixes  with  the  degenerated 
lymph.  Fluid  is  also  thrown  out  from  the  irritated  vessels  of  the  joint,  and 
aids  in  the  softening  of  the  lymph.  After  a  time,  suppuration  is  thoroughly 
established,  and  pus  cells  are  distinguished  by  the  aid  of  the  microscope. 
The  sheaths  of  the  tendons  running  over  the  fronts  of  the  joints  become 
excessively  inflamed,  and  the  bloodvessels  of  the  ligamentous  structures  are 
filled  with  scarlet  blood.  The  cartilage  covering  the  articular  ends  of  the 
bones  becomes  ulcerated  and  blackened,  as  also  the  cancellated  structure  of 
the  bones ;  extravasations  of  blood,  from  ulceration  through  the  coats  of  the 
vessel,  take  place,  the  coagula  either  undergoing  degeneration  or  healthy 
organization.  In  the  latter  case,  distinct  granulations  are  formed,  which,  on 
recovery  of  the  animal,  fill  up  the  cavities  formed  by  the  lymph.     The  flakes 
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of  lymph  which  are  found  floating  in  the  fluid  contents  of  the  joints  or 
adherent  to  their  sides,  are  often  mistaken  for  scrofulous  deposits.  If  animals 
have  lived  sufficiently  long,  multiple  pyaemic  abscesses  are  found  in  the 
various  oi^ans  and  structures  of  the  body.  Blood  from  diseased  lambs  in- 
troduced into  the  veins  of  a  dog,  gives  rise  to  the  formation  of  multi^e 
hepatic  abscesses. 

From  this  description  of  the  pathological  anatomy  of  the  malady,  there 

can  scarcely  be  any  doubt  as  to  its  pyaemic  or  septic  origin,  and  this  is 
further  demonstrated  by  the  foUo'tnng  account  of  its  morbid  anatomy  by 

Bollinger  (Deutsche  Zeitschrift  fur  Thimnedidn,  1875) : — 

A  male  calf  bom  at  the  Agricultural  School  of  Strickhof,  near  Zurich,  shoved 
Bymptoma,  soon  after  birth,  of  inflammation  of  the  nmbilicns.     As  the  joints  begn 
to  swell,  and  there  appeared  to  be  no  hope  of  savins  the  animal  from  the  etSeets  ti 
the  dreadful  joint  disease — *'  gelenksenche  " — it  was  destroyed  eight  days  aftervaida. 
The  body  was  dissected  an  hour  after  death,  but  the  examination  was  imperfectiy 
made.     The  umbilical  ring  was  discovered  to  be  still  open  ;  it  formed  a  circolar  aper- 
ture about  two  centimetres  in  diameter,  the  sides  of  which  were  covered  with  ukos 
and  a  greemsh-yellow  pus.    The  umbilical  veins  and  the  joints  had  been  thrown  avay, 
and  therefore  the  investigation  could  not  be  continued.     Projecting  about  the  vpf^ 
marein  of  both  lungs  were  several  cuneiform  tumours  of  a  dwk-red  colour,  and  «  a 
solid  consistency.     In  the  pericardium  was  a  quantity  of  pale  serum,  in  which  floateil 
loose  stringy  fibres.     In  the  cavity  of  the  heart  were  a  few  detached  fibres  andhlood- 
clots.    Beneath  the  endocardium  were  varioua-sized  patdies  of  ecchymoees  and 
blood  extravasations.    Nothing  abnormal  was  observea  in  the  liver  and  kidBejs, 
except  bloodlessness. 

Another  calf  was  produced  at  the  same  establishment  on  Februaiy  6th.  Its  birth 
had  been  laborious,  and  the  umbilical  cord  was  divided  in  the  ordinary  natanl 
manner.  The  animal  did  not  appear  to  be  as  lively  as  it  ought.  About  eight  dajr* 
after  birth  a  swelling  showed  itself  in  the  neighbourhood  of  the  navel ;  this*  how- 
ever, disappeared  after  the  application  of  poultices.  Fourteen  days  after  l»rth,  the 
calf  could  not  stand,  and  painful  swellings  appeared  on  the  inner  aspect  of  tiie  kpee 
joints.  Until  this  time,  the  creature  had  a  good  appetite,  and  had  taken  a  plentifnl 
supply  of  milk  regularly  every  day.  On  February  27i^  the  appetite  entirdy  fnled. 
and  on  the  28th  the  calf  was  killed,  in  order  that  the  carcase  mi$^t  realne  sone- 
thing.  The  most  important  organs  were  sent  to  BoUinger,  and  their  eTaminalica 
yielded  the  following  results : 

There  was  purulent  omphalo-fhromho-phlehitU,  rtith  thrombose  of  the  portal  vth : 
fibro-purulent  gonarthritis  of  the  stifle  jomts,  and  puruUnt  periarthritis ;  pmndenf 
tracheo-bronchiiis,  embolic  infarction  of  the  htngs,  commencing  endoeardiiis  of  ikt  mOrtd 
valves,  and  generalised  icterus.  The  parts  surrounding  the  stifle  joints  were  ol  a  pale- 
yellow  colour,  infiltrated  with  sero-porulent  fluid,  and  moderately  thickened.  In 
the  cavity  of  the  joints  there  was  a  tolerable  quantity  of  dark-tinted  eernm,  and  oa 
the  synovial  membrane  more  especially  was  a  mass  of  yellowish^green,  firm  fibro- 
purnlent  matter,  about  two  centimetres  thick,  which  projected  into  the  synorial 
cavity.  The  cartilages  of  the  joints  were  covered  with  rimilsr  matter,  and  in  some 
places  they  were  quite  rough.  The  entire  capsule  of  the  joint  was  inflamed,  aoftsned, 
and  purulent.  Tne  trachea  and  bronchial  tubes  contained  a  quantity  of  mnoo-pon- 
lent  fluid,  which,  in  the  latter  formed  itself  into  one  mass.  The  mucous  memfafaae 
was  pale :  the  almost  bloodless  lungs  had  ecchymosed  spots  beneath  the  pleura,  aad 
in  one  place  were  two  wedge-shaped  masses  the  size  of  a  pea,  which  on  beiqg  cot 
open  were  found  to  contain  pus  in  the  centre.  The  heart  and  pericardium  were  nor- 
mal, with  the  exception  of  the  mitral  valve,  which  showed  alteration  in  being  of  a 
dark-red  colour,  thickened,  and  exhibiting  hfemorrhagic  infiltration  in  places;  by 
means  of  the  microscope,  a  notable  cellular  opening  could  be  perceived  in  the  ecm- 
nective  tissue  close  to  tne  hemorrhage.  The  spleen  was  of  normal  size,  but  pale  sod 
bloodless  ;  the  liver  was  enlarged,  full  of  blood,  icteric  in  tint ;  in  parts  were  small 
subperitoneal  hemorrhagic  deposits.  The.  umbilical  vein  was  distended  throoghoot 
its  entire  length,  its  walls  were  considerably  thickened,  and  the  inner  surface  was  of 
a  dirty-grey  colour,  rough,  uneven,  and  studded  with  greyish- white  purifonnd^KMsis* 
This  alteration  in  the  umbilical  vein  extended  as  far  as  its  junction  with  the  posterior 
vena  cava,  which,  owing  to  the  closure  of  the  ductus  vevosus^  is  not  in  direct  commu- 
nication with  the  umbihcal  vein.    Where  the  umbilical  vein  enters  the  portal  vda 
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was  a  purulent  cloaca,  Jbevond  which  was  a  large  thrombotic  puriform  mass  that 
obliterated  the  cavity  of  the  latter  vessel  as  far  as  its  bifurcation.  As  fatty  degenera- 
tion of  the  heart  was  suspected  from  its  appearance,  the  tissue  of  that  organ  was 
examined  microscopically,  but  it  was  found  to  be  normal.  The  voluntary  muscles 
in  the  vicinity  of  tiie  diseased  joints,  and  which  appeared  very  pale  to  the  naked 
eye,  were  only  clouded  with  granular  matter.  The  puriform  contents  of  the 
umbilical  vein  consisted  of  fatty  granular  detritus,  in  which  it  was  difficult  to 
detect  pus  corpuscles ;  bacteria  could  not  be  found  in  any  number.  The  liver 
offered  indications  of  a  violent  icterus,  and  exhibited  all  the  alterations  of  acute 
parenchymatous  hepatitis,  with  marked  granular  degeneration  of  the  hepatic  cells. 

In  the  three  autopsies  of  foals  made  by  Bollinger  at  Graditz  ( Virchow's  ArcJuv., 
lS73)y  he  found  double  broncho-pneumonia  of  the  anterior  lobes  of  the  lungs,  pulmo- 
nary abscesses,  purulent  arthritis,  intra-muscular  abscesses,  caries  of  the  bones,  and 
fatty  degeneration  of  the  muscles  of  animal  life,  particularly  in  the  neighbourhood  of 
the  affected  joints ;  fatty  defeneration  of  the  heart  tissue,  liver,  and  kidneys.  ^  In 
the  intestinal  canal  were  lesions  of  catarrhal  enteritis,  accompanied  by  hyperplasia  of 
the  mesenteric  glands.  Neither  .in  the  animals  when  alive,  nor  at  their  autopsy, 
were  there  any  of  the  signs  of  rachitism  mentioned  by  Roloff.  The  umbilical  cord 
was  unfortunately  not  examined. 

On  another  occasion,  the  same  excellent  veterinary  pathologist  examined  the  bodies 
of  two  foals — one  three  weeks,  the  other  five  weeks  old — which  had  succumbed  to 
this  malady.  In  these  there  was  inflammation  and  thrombosis  of  the  umbiHcal  vessels, 
continuation  of  the  thrombosis  of  the  umbilical  vein  (in  process  of  suppuration)  into 
the  portal  vein,  which  was  also  affected  with  thrombosis,  as  well  as  its  hepatic  rami- 
fications. In  one  of  these  cases  there  was  likewise  thrombosis  of  the  pulmonary 
artery,  double  pleurisy  with  pericarditis,  purulent  arthritis  affecting  several  joints, 
vast  intra-muscular  or  subcutaneous  abscesses,  and  cutaneous  erysipelas.  In  the 
other  case,  there  were  pulmonary  abscesses,  circumscribed  pleurisy,  purulent  irido- 
choroiditis,  and,  finally,  in  addition  to  general  ansemia,  there  was  great  tumefaction 
of  the  bronchial  and  mesenteric  glands. 

The  result  of  these  autopsies,  together  with  the  symptoms  observed  during 
life,  led  Bollinger  to  the  conclusion  that  the  development  of  the  pathological 
process  is  solely  as  follows :  inflammation  of  the  umbilical  vessels,  notably 
the  vein,  its  decomposed  and  softened  thrombus  which  communicates  with 
the  yena  portee,  and  fonns  the  point  of  departure  or  the  source  of  a  metastatic 
pyaemia,  whence  embolism  of  the  lungs  is  sometimes  directly  originated  ;  or 
at  other  times,  in  consequence  of  the  alteration  in  the  blood,  which  is  septic, 
and  of  the  general  character  of  the  inflammations,  there  are  metastatic  in- 
flammations of  the  serous  and  synovial  membranes  (pleurisy,  pericarditis, 
arthritis),  of  the  lungs,  iris  and  choroid  coat  of  the  eye,  abscesses  in  the 
muscles  and  connective  tissue — in  a  word,  the  entire  series  of  clinical  and 
anatomical  alterations  which  constitute  the  complicated  arthritis  of  foals.**^ 

•  Tlie  great  importance  of  thifl  subject  in  a  lumitaiy  point  of  view,  induces  mo  to  notice  it  so 
"fully  as  I  have  dooe.  The  sej^tic  or  pjiemic  nature  of  the  malady  has  not,  to  my  knowIcd|;e, 
been  pointed  out.  or  at  least  insisted  upon,  in  this  country.  And  yet  it  is  a  matter  of  vital 
importance  that  this  be  recognised,  when  we  consider  that  very  often  the  flesh  of  calves  and 
lambs  which  have  been  affected  with  joint  disease,  is  utilised  as  food  when  the  creatures  have 
been  purposely  slaughtered,  which  is  f2:eDeraIlY  the  case  before  the  malady  has  reached  its  worss 
«tage.  Doubtless  such  flesh,  when  well  cooked  or  cleaned,  is  rerr  much  relished,  and  may  often 
be  eaten  without  any  ill  effects  ;  but,  on  the  other  hand,  as  Bollinger  has  pointed  out,  many 
cascB  of  illness  in  human  beings  are  due  to  its  consumption.  Poisoning  from  eating  veal  can 
ot^en  be  traced  with  great  certainty  to  the  pvsemic  or  septiksemic  infection  of  the  calf ;  and  that 
authority  quotes  an  instance  in  support  of  this  assertion.  The  occurrence  is  communicated  by 
IZannger  {Archiv  fur  Thicrheilkunds,  Band  xxiv.,  S.  204,  Zurich,  1871)  to  Zehnder's  ofHcial 
report,  and  which,  notwithstanding  its  urgent  importance,  has  not  been  taken  notice  of  by  tho 
saeidical  journals. 

During;  the  epidemic  of  cholera  in  Zurich  in  1867.  in  August,  twenty-seven  members  of  six 
families  living  at  Fluntem  (a  suburb  of  Zurich),  were  attacked  with  diarrhoea,  accompanied  by 
varied  cerebnil  disturbance.  All  those  who  were  taken  ill  had  eaten  the  flesh  of  a  five  days' 
old  calf,  which  was  the  pr9geny  of  a  diseased  Cow,  and  which  had  yellow  water  {aelhea  vainer) 
in  the  knee-joints.  The  Cow  was  suffering  from  a  large  dark  swelling  on  the  udder,  and  which 
4.*x tended  along  the  belly  to  beneath  the  bn^ast. 

The  milk  from  this  Cow  produced,  in  a  number  of  people  who  consumed  it,  vouiiling  ami 
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Treatmeni. 

Curative  treatment  of  tliis  fona  of  joint  disease  being,  nnder  the  moet 
favourable  circumstances,  very  unsatisfSactoiy  unless  it  is  adopted  at  the  very 

(liftrrhcea.     The  calf  at  birth  was  small  and  weak,  and  had  awellinf^  on  its  jointa  and  linalM. 
As  soon  as  it  was  killed,  its  carcase  was  sold  and  the  flesh  eaten.     No  examination  <^  the  bod/ 
was  made.    Chemical  analysis  was  made  of  its  remains  for  the  detection  of  inorganic  sabstanees, 
as  well  afi  a  microscopical  examination  for  triehinsB,  but  with  negative  restilta.    The  outbreak, 
which  was  followed  by  fatal  consequences,  was  ascribed  to  the  cholera ;  though  it  ensued  wi^ia 
from  twenty-four  to  torty-eight  hours  after  eating  the  flesh.     The  different  members  of  some 
lumilies — in  one  instance  nine  individuals — were  seised  within  a  few  hours  of  each  other,  and 
tlie  yiolence  of  the  attack  yaried  according  to  the  quantity  of  the  diseased  veal  they  had  eaten. 
The  chief  symptoms  were :  vomiting  a  thin  greenish  matter,  waterr  stools  of  the  same  eokwr, 
^reat  and  continued  prostration,  often  preceded  by  shiTcring  fits;  stupor,  comlnned  with 
delirium;  involuntary  evacuations;  and,  in  the  milder  cases,  headache  and  giddineas  were 
observed.     Convalescence  was  most  tedious.    The  vomiting  lasted,  as  a  rule,  for  aeveral  days, 
and  when  it  ceased  it  left  tb^  patients  very  weak  and  prostrate.    In  some  cases,  oedeaatoos 
swellings  made  their  appearance,  and  of  those  who  recovered,  twelve  individual  were  helplns 
for  from  two  to  four  weeks.  In  one  instance,  in  which  death  took  place  on  the  eleventh  day,  and 
in  which  the  patient — ^a  man  fifty-two  years  of  age,  and  who  had  eaten  a  comparatively  large 
quantity  of  the  partly  raw,  partly  cooked  liver — there  were  found  petechia  over  the  entire  sur- 
I'ace  of  the  body,  in  the  epicardium,  kidneys,  stomach,  intestines,  and  brain,  as  well  as  great 
oedema  of  the  lungs — ^all  of  which  corresponded  with  the  appearances  presented  during  life,  and 
which  led  to  the  conclusion  that  the  alterations  were  due  to  intense  blood-poisoning  throvgh 
putrid  organic  matter — ^the  appearances  closely  simulating  those  often  observed  in  poiaoning  by 
sausages  (wuntgift^  "  Botulismus  "),  through  some  change  in  the  flesh  of  which  thej  are  com- 
posed, but  the  chemical  nature  of  which  is  not  yet  ascertained. 

It  may  be  noted,  however,  that  decomposition  had  not  begun  in  the  flesh  of  thia  calf;  as  vaal 
is  usually  sold  on  the  day  on  which  the  animal  is  killed,  or  on  the  following  day,  and  at  once 
eaten  ;  and  that  the  creature  was  affected  with  s^tiksBmia  or  pyemia  at  birth.  Ait,  Ux  vatiass 
reasons,  the  existence  of  anthrax  cannot  be  accepted  in  this  case,  the  illness  of  the  calf  may 
reasonably  be  compared  to  what  in  children  is  called  *'  congenital  pysemia  or  septikcmia.*'  Bol- 
linger concludes  his  notice  of  the  outbreak,  by  adding  the  following  remarks : — "Although  I  do 
not  wish  to  ^  into  any  further  discussion  on  the  sanitary  aspect  of  our  food  supply,  I  may  be 
allowed  to  give  my  opinion  that  the  celebrated  epidemy  at  Adelfingen  (Greisinger,  Mandbmek  ier 
Sp&eielUn  Pathologie  itnd  Therapie,  Art.  Ileotyphma),  the  nature  of  which,  according  to  the 
latest  discoveries — and  particularly  those  of  Biermer — was  not  typhoid,  but  was  to  be  aitriboted 
to  a  similar  poisoning  of  the  flesh  eaten  bv  the  people,  to  that  occurnng  in  this  calf.  In  t  his  epidemy 
five  hundred  people  were  seized  with  illness  from  eating  diseased  meat.  Although  the  nature 
of  the  septikflsmic  and  pyemic  poison  is  not  well  defined,  we  are,  I  think,  justified,  after  the 
numerous  experiments  made,  in  considering  it  identical  with  certain  substances,  be  they  of  a 
che:nical  or  vegetable  nature,  or  in  fact  both  chemical  and  vegetable.  In  other  words,  thi:s 
]>oison  belongs  to  that  class  of  poisons  which  can  multiply  both  in  and  out  of  the  human  body. 
In  conclusion,  the  general  remark  may  be  ventured  upon  that,  with  regard  to  the  etiology  of  the 
diarrhoea,  and  the  multiple  hemorrhagic  and  petechial  appearances  which  marked  theprograsof 
the  disease  in  the  people  attacked  at  Zurich,  the  dates  given  in  Zahnder's  report  on  the  meat 
lx)isoning  are  of  the  greatest  importance.  H  such  cases  occur  sporadically — as,  f<w  instance, 
in  large  towns — it  will  always  be  difficult  to  discover  their  etiology.  Anyhow,  it  is  certainly 
the  fact  that,  in  the  latest  treatises  on  the  subject,  the  occurrence  of  meat  poisoning — with  the 
exception  of  poisoning  from  eating  unsound  sausages — is  completely  proved.  To  asaert  that,  as 
a  rule,  such  poisoning  does  not  occur,  seems  to  me  to  be  scarcely  right,  and  especially  when  od« 
knows  the  numberless  tricks  of  the  meat-market  in  preparing  the  flesh  for  sale.  On  the  other 
hand,  it  is  an  indisputable  fact  that,  notwithstanding  the  vast  importance  of  our  food  supply,  for 
the  so-called  official  and  legal  meat  inspection  there  is  no  proper  basis  to  work  upon.  The  cause  of 
this  deficiency,  the  repair  of  which  must  be  of  the  greatest  moment  to  human  hygiene,  can  be 
traced  to  the  complete  neglect  of  the  pathological  anatomy  and  histology  of  the  domestic  ani< 
mals.  The  study  of  these  subjects  can  alone  place  the  onerous  and  responsible  duty  of  the  meat 
inspector  on  a  surer  footing. 

In  connection  with  thia  subject,  it  may  be  interesting  and  important  to  remark  that  a  veiy 
melancholy  case  of  wholesale  poisoning  from  the  consumption  of  diseased  meat,  was  reported 
from  Wurzen,  a  small  town  in  Saxony,  in  the  summer  of  1877.  A  local  farmer,  finding  one  of  his 
recently-calved  Cows  to  be  suffering  firom  puerperal  fever  (not  puerperal  apoplexy),  with  aeoooi- 
panying  abscess  and  ulcers,  and  beyond  all  hope  of  recovery,  employed  the  services  of  two  nogli- 
Douring  butchers  to  slaughter  the  beast  and  dress  the  carcase ;  after  which  the  trio  managed  to 
dispose  of  the  meat,  partly  in  the  form  of  sauss^es,  and  partly  as  joints.  Among  those  who 
partook  of  it,  at  least  206  cases  of  illness  occnrreo,  and  in  seven  instances  such  illness  termiBated 
fatally.  The  symptoms  observed  during  life  were  analogous  to  those  of  Asiatic  cholera,  and  in 
the  fatal  cases  decomposition  of  the  bodies  rapidly  set  in.  In  six  of'  these  cases,  pott-mortfn 
examinations  were  made,  and  in  all  were  found  most  extensive  inflammation  of  the  mucous 
membrane  of  the  stomach  and  intestines,  with  peculiar  extravasations  of  blood  in  the  moeoos 
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commencement,  the  greateat  importance  must  be  attached  to  preventive 
measures,  and  eepecialjy  if  the  malady  is  enzootic.  On  the  Continent,  'those 
veterinarians  who  adopt  RolofTs  yiew  lay  great  stress  on  the  necessity  for 
preserving  the  young  animals,  and  particularly  the  female  parents,  from  the 
effects  of  improper  feeding.  These  are  to  be  well  fed  during  pregnancy,  and 
aliment  rich  in  earthy  salts  is  to  be  given.  In  addition,  bone-dust  may  be 
mixed  with  their  prepared  food,  or  with  bran,  meal,  or  oil-cake. 

When  it  is  continually  prevalent  in  districts,  it  is  recommended  to  im- 
prove the  pasture  lands,  and  to  restore  to  them,  by  means  of  top-dressings, 
the  minercd  elements  abstracted  by  the  growth  of  forage,  or  the  herbage  con- 
sumed by  the  animals  grazing  upon  them.  Attention  is  drawn  to  the  fact, 
that  in  a  hundred  days  a  medium-sized  Cow  will  remove  from  the  soil  about 
a  kilogramme  of  phosphoric  acid,  which  is  present  in  the  milk  yielded 
during  that  period. 

If  we  have  reason  to  believe  that  the  malady  is  of  septic  origin,  as 
Bollinger  and  others  are,  from  clinical  and  anatomical  investigation, 
assured  of,  then  the  preventive  measures  recommended  for  omphalitis  must 
be  adopted.  In  all  cases  where  the  affection  is  enzootic,  or  even  sporadic, 
every  means  should  be  resorted  to,  in  order  to  discover  the  predisposing  and 
exciting  causes,  as  on  the  successful  removal  or  suppression  of  these  must  loss 
be  mainly  averted.  And  with  modem  means  of  investigation  and  clinical 
and  physiological  knowledge,  there  should  be  no  difficulty  in  arriving  at 
correct  conclusions  in  this  direction. 

Curative  treatment,  as  has  just  been  said,  is  generally  unsatisfactory,  and  this 
not  only  from  the  comparatively  small  value  of  the  animals  affected,  and  the 
difficulty  in  applying  remedies  to  them,  but  also  from  the  very  serious  nature 
of  the  disease,  and  the  character  of  the  tissues  involved.  Even  when  the  life 
of  the  creature  affected  with  arthritis  is  preserved,  only  too  frequently  its  health 
and  condition  are  irretrievably  impaired. 

Zundel  remarks  that  counter-irritants  to  the  joints  augment  the  pain  and 
increase  the  debility,  and  emollients  have  only  a  doubtful  effect.  In  the 
hands  of  Strauss,  refrigerants  were  productive  of  good  results,  the  inflamed 
joints  being  enveloped  afterwards  in  linen  bandages.  Anodyne  lotions  and 
embrocations  have  also  been  recommended,  in  order  to  allay  the  pain  and 
irritative  fever ;  as  well  as  the  application  of  tincture  of  iodine,  before  the 
suppuration  period.  When  suppuration  is  establiBhed,  the  abscess  should  be 
opened  at  the  proper  time. 

Tonics  have  been  given  with  advantage,  as  well  as  cod-liver-oil,  castor-oil, 
and  even  ordinary  oils  and  fats.  These  not  only  aid  in  the  assimilation  of 
earthy  salts  and  nitrogenous  matters,  but  to  some  extent  act  as  a  laxative — a 
service  of  some  importance.  Small  doses  of  sulphate  of  magnesia  or  soda, 
or  aloes,  may  also  be  given  with  the  last-named  object,  or  even  to  produce 
continuous  purgation  for  some  time. 

With  regard  to  the  treatment  of  the  disease  in  lambs,  Walley  advises  that 
those  affected  be  removed  from  the  dam,  and  receive  milk  from  healthy 
animals.  This  milk  may  be  mixed  with  beaten-up  eggs,  and  good  nitroge- 
nised  gruels  may  also  be  allowed.  ''  Place  in  dry,  warm  houses,  and  give 
gentie  aperients — as  castor-oil — or  better,  a  small  dose  of  mercury  with  chalk ; 
follow  up  by  febrifuges  and  diuretics,  as  nitrate  of  potash  and  camphor,  with 

xnemVrane,  and  marked  swelling  of  the  glands  of  the  small  intestine.  The  other  sufferers 
recoTered,  though  oonvalescence  was  slow,  and  in  many  instances  attended  with  serious 
relapses.  Inquiries  instituted  hy  the  authorities  clearly  showed  the  origin  of  the  outbreak  ;  and 
the  neartless  culprits,  whose  zniscrable  cupidity  had  lea  to  sucb  sad  results,  were  committed  to 
prison,  to  await  their  trial,  j 
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nitric  ether,  or  carbonate  of  ammonia ;  if  much  pain  is  evinced,  give  small 
(loses  of  opiates — Dover's  powder  being  the  best  agent  of  this  class ;  or  inject 
a  small  quantity  of  the  solution  of  morphia  underneath  the  akin  of  the  joints. 
In  the  course  of  a  few  days,  tonic  treatment  should  be  adopted,  as  the 
administration  of  iron,  alternated  with  iodide  of  potassium ;  or  mineral  acids 
with  cinchona,  or  other  vegetable  tonics  ;  and  allow  a  little  wine,  good  old 
ale,  or  porter."  The  same  authority  recommends,  as  local  treatment,  the  appli*> 
cation  of  a  strong  blister — as  the  compound  tincture  of  iodine  ointment-Hdl 
round  the  joint,  at  the  commencement  of  the  disease ;  and  when  the  subse- 
quent inflammation  has  subsided,  to  keep  the  joints  at  rest  and  in  their  proper 
position  by  the  use  of  light  splints  and  bandages,  leaving  the  joint  exposed  for 
further  observation.  As  soon  as  any  tendency  towards  "pointing"  in  sup- 
puration is  perceived,  the  joint  is  to  be  opened  &eely,  the  inflammatory 
products  removed,  and  the  interior  washed  out  with  a  solution  of  carbohc 
acid  in  glycerine  and  warm  water — one  part  of  the  first,  two  of  the  second, 
and  forty  or  fifty  of  the  last  Afterwards,  pads  of  soft  lint  or  linen  and  tow, 
saturated  in  carbolised  oil  (one  to  eight  or  ten)  should  be  applied,  leaving  an 
aperture  inferiorly  for  the  escape  of  discharge ;  the  dressings  are  to  be  renewed 
every  day.  Mild  caustics  or  astringent  lotions  are  to  be  applied  if  granula- 
tions project  above  the  skin.  If  the  ends  of  the  bones  are  carious,  they  most 
be  scraped,  and  nitric  or  muriatic  acid  applied ;  should  sinuses  have  formed, 
they  must  be  obliterated  by  the  use  of  setons,  or  laying  them  open  with  the 
knife,  and  treating  them  afterwards  as  ordinary  wounds.  '^  In  treating  the 
results  of  this  disease,  it  must  be  borne  in  mind  that  in  young  animals  the 
reparative  processes  go  on  very  rapidly ;  and  that  what  appears  to  be  a  very 
formidable  wound,  is  soon  converted  into  a  comparatively  simple  one. 
Animals,  too,  may,  with  a  little  trouble,  be  fattened  and  their  flesh  utilised  : 
few  can  be  preserved  for  breeding  purposes." 

As  salicylic  acid  is  unrivalled  for  its  antipyretic  properties,  and  particularly 
in  inflammation  of  the  fibro-serous  membranes,  its  internal  administration 
should  be  tried  in  the  arthritis  of  young  animals.  The  soda  salt  (salicylate 
of  soda)  is  the  best  form,  perhaps.  The  internal  administration  of  other 
antiseptic  remedies — as  preparations  of  carbolic  acid  and  boracic  acid,  sulphite 
of  soda,  etc.,  might  also  be  tried  in  those  cases  in  which  the  joint  disease  is 
suspected  to  be  due  to  septikaemia  as  the  result  of  omphalitis. 


CHAPTER    VIII. 
Indigestion, 

Indigestion  sometimes  attacks  young  animals  soon  after  birth,  and  is  perhaps 
most  frequently  observed  in  calves,  seldomer  in  lambs ;  in  foals,  and  the  yoimg 
of  camivora,  it  is  rarely  met  with. 

Causes. 

The  principal  cause  would  appear  to  be  too  rich  milk,  or  even  milk  diffi- 
cult of  digestion  from  its  poorness,  or  its  containing  some  extraneous  ingredient 
to  which  the  young  creature  is  not  accustomed.  The  quantity  of  milk  may 
also  prove  as  potent  a  cause  as  its  quality.     Therefore  it  often  happens,  that 
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too  copious  sacking  after  abstinence  will  give  rise  to  an  attack,  and  among 
calves  reared  by  hand,  those  which  receive  artificial  food  of  improper  quality  or 
in  undue  quantity,  are  frequently  the  subjects  of  indigestion.  An  alteration 
in  the  milk  of  the  Cow,  produced  by  fatigue,  or  bad  food  or  water,  will  also 
lead  to  the  same^.accident ;  while  altered  secretions  in  the  stomach  of  the  calf 
— as  too  much  acidity — will  undoubtedly  cause  coagulation  of  the  milk,  and, 
as  a  consequence,  indigestion. 

Indigestion  is  often  witnessed  in  high-bred  calves  which  are  unnaturally 
forced,  in  order  to  produce  greater  and  premature  development. 

Symptoms. 

The  young  animal  looks  dull  and  dejected,  and  evinces  uneasiness  or  suf- 
fering ;  the  movements  are  torpid  ;  the  coat  is  dry  and  staring ;  it  yawns  now 
and  again,  and  there  are  sharp  gaseous  eructations  which  cause  the  animal  to 
elevate  its  head.  Soon  it  refuses  to  suck  or  to  partake  of  food,  and  the  nausea 
is  more  marked ;  there  may  be  vomiting  of  coagulated  milk ;  the  breath  has  an 
acid  odour,  and  the  tongue  is  coated  with  a  white  or  greyish  matter  ;  the  abdo- 
men is  swollen  and  tympanitic ;  and  pressure  made  towards  the  upper  part  of 
the  right  side,  as  well  as  along  the  cartilages  of  the  ribs,  causes  pain ;  flatus 
is  expelled  when  diarrhoea — the  faeces  being  yellow  and  foetid — sets  in, 
which  is  frequent — though  constipation  is  not  rare;  and  at  this  period 
symptoms  of  colic  are  often  noted,  and  the  respiration  is  at  times  hurried.  The 
diarrhoea  is  a  means  of  cure ;  though  should  it  persist  too  long,  inflammation 
of  the  stomach  and  intestines  may  ensue.  Then  there  is  emaciation,  the 
abdomen  is  retracted  and  flanks  tucked  up  ;  fever  is  present ;  great  pain  is 
manifested,  and  the  dejections  are  small  in  quantity,  and  consist  of  a  yellow 
glairy  mucus,  mixed  with  lymph  or  false  membranes. 

Indigestion  runs  its  course  rapidly  in  the  calf — in  the  majority  of  cases 
onlyoccupying  two,  three,  or  four  days.  It  maybe  considered  a  serious  condition, 
as  death  often  occurs.  As  it  is  frequently  induced  by  causes  which  remain 
in  operation  for  some  time,  even  when  recovery  takes  place  relapses  are  to  be 
apprehended  ;  and  at  last  the  stomach  and  intestines  become  inflamed,  and 
enteritis  brings  about  a  fatal  termination.  At  the  best,  it  causes  loss  of  con- 
dition, and  often  retards  growth. 

Treaiment. 

Preventive  treatment  is  to  be  based  on  the  predisposing  or  exciting  causes 
just  enumerated.  Over-repletion  with  milk  should  be  guarded  against,  and 
if  the  animal  is  being  reared  artificially,  great  care  must  be  paid  to  the  diet. 
If  at  the  teat,  the  food  and  water  of  the  mother  should  be  attended  to ;  and 
if  the  Tnilk  is  too  rich,  this  may  be  remedied  by  giving  less  stimulating  food. 
With  Mares  which  are  worked  during  the  suckling  period,  the  milk  is  often 
retained  for  a  long  time  in  the  udder,  and  becomes  altered ;  on  returning  to 
the  foal,  the  latter  is  ravenously  hungry,  and  over-gorges  itself  with  this  un- 
healthy fluid.  The  preventive  measures  are  obvious  in  such  a  case.  Indi- 
gestion may  be  due  to  an  insufficiency  of  oily  matters  in  the  milk  of  the 
mother ;  here,  the  diet  of  the  latter  must  be  altered. 

The  curative  measures  in  mild  cases  are  simple.  Some  French  and  Italian 
veterinarians  recommend  the  administration  of  barley-water  or  very  weak 
beef-tea,  and  if  there  is  not  speedy  amendment,  they  prescribe  a  spoonful  of 
rennet,  which,  they  assert,  readily  effects  a  cure. 

When  the  indigestion  is  due  to  acidity,  alkaline  agents — as  carbonate  of 
potass  or  soda,  lime-water,  calcined  magnesia,  etc. — and  afterwards  castor- oil 
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— are  generally  effective.  A  mild  pnigative — such  as  castor-oil,  maimay 
cream  of  tartar,  oliye>oil,  or  a  dose  of  glycerine  in  albuminised  water — ^is  Tery 
nsefol,  even  when  diarrhoea  has  set  in.  Manna  has  proved  an  excellent 
remedy  for  lambs,  and  even  calves.  When  constipation  is  present,  enemata 
of  soap  and  water  may  prove  serviceable.  Y^etable  bitters — as  tincture 
of  gentian — and  mild  stimulants,  are  often  beneficial ;  and  much  sncoees  has 
attended  the  administration  of  a  spoonful  of  very  finely-powdered  vegetable 
<iharcoal,  given  twice  a  day  mixed  with  water  in  which  an  egg  has  been 
beaten  up. 

When  there  is  pain  and  uneasiness,  chlorodyne  will  be  found  an  excellent 
medicine,  particularly  if  diarrhoea  has  persisted  for  some  time.  Of  course,  a 
change  of  regime  is  generally  necessary.  In  chronic  indigestion  of  calves, 
Philippi  omits  all  medical  treatment,  which  he  asserts  is  usually  found  to  be 
inefiicacious  in  these  cases,  and  puts  them  to  be  suckled  by  Cows  which  have 
newly  calved,  dieting  them  carefully  at  the  same  time. 


CHAPTEK    IX. 


The  peculiar  diarrhoea  which  attacks  young  fluimula  while  at  the  teat,  has  for 
very  many  years  attracted  particular  attention  because  of  its  specific  nature,  its 
almost  incurable  character,  and  the  great  mortality  which  attends  it.  Known 
by  various  names  in  different  animal-rearing  coun^es  (as  "  White  Scour  "in 
England — ^the  "Weisse  Ruhr"  of  the  Germans,  and  the  '^Diairh^  des 
Jeunes  Animaux ''  of  the  French),  it  is  generally  acknowledged  that  calves 
are  far  more  frequently  attacked  than  other  animals ;  though  it  is  also  an 
extremely  fatal  disease  among  foals.     Brugnone  {La  Mascalaa^  Turin,  1774) 
long  ago  asserted,  that  it  is  one  of  the  maladies  which  cause  most  destruction 
among  the  foals  in  breeding  establishments ;  and  to  our  own  knowledge,  it 
is  a  most  serious  scouige  among  the  young  thorough-bred  stock  in  this  coon^. 
It  is  also  a  fatal  malady  among  young  lambs ;  and  it  is  observed  in  piggeries 
and  kennels,  as  a  very  destructive  disorder.     It  appears  to  be  much  more 
frequent  among  anim£Js  reared  in  dwellings  than  those  at  pasture,  and  seems 
to  be  a  malady  due  to  the  artificial  way  in  which  they  are  kept. 

It  presents  itself  in  somewhat  diverse  forms ;  but  in  the  majority  of  cases 
it  arises  from  disturbance  in  the  secretory  functions  of  the  intestinal  macoos 
membrane,  without  any  very  marked  anatomical  alterations — being  merely 
an  intestinal  catarrh.  It  is  rare  indeed,  and  only  consecutively,  that  there 
is  inflammation — unless  the  young  creature  is  somewhat  old,  when  we  may 
have  the  ordinary  lesions  of  gastro-enteritis,  as  it  occurs  in  in&nt&  The 
idiopathic  mucous  diarrhoea  of  young  animals  has  a  special  character,  seldom 
indeed  observed  in  the  diarrhoea  of  adult  creatures,  and  is  th^efore  to  be 
studied  apart  from  those  inflammatory  conditions  of  the  intestinal  tract  which 
affect  young  and  old  alike. 

The  malady,  though  very  common  and  fatal,  does  not  appear  to  have 
been  much  studied ;  but  from  what  has  already  been  learned  with  regard  to 
it,  it  appears  to  be  one  of  the  most  dangerous  and  infectious  disorders  to 
which  new-bom  animals  are  liable.  The  diarrhoea  often  manifests  itself  as 
an  epizobty,  and  runs  its  course  rapidly,  death  taking  place  within  one  to 
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three  days.  It  sometimes  haunts  hreeding  stables  and  cowsheds  for  years. 
It  is  extremely  difficult  of  cure,  and  among  calves  is  seen  more  frequently 
in  some  localities  than  others — low-lying  districts  being,  perhaps,  more 
often  and  severely  visited  than  elevated  situations.  It  is  said  to  be 
particularly  prevalent  in  districts  where  the  spent  grains  of  distilleries  and 
breweries  are  generally  used  for  feeding  purposes.  When  a  number  of 
newborn  animals  are  crowded  together,  if  one  is  attacked  by  diarrhoea,  all 
are  likely  to  suffer. 

Symptoms* 

The  disease  generally  appears  suddenly  in  a  shed :  an  apparently  healthy 
calf  being  seized  all  at  once,  and  without  any  notable  alteration  in  the  food 
or  hygienic  management.  The  diarrhoea  manifests  itself  most  frequently 
during  the  first  eight  days  after  birth,  though  in  calves  it  may  not  show  it- 
self until  the  tenth  or  fifteenth  day.  In  many  cases  it  is  present  almost 
immediately — within  twenty-four  hours — ^after  the  creature  is  bom;  and 
death  ensues  in  finom  twenty-four  to  forty-eight  hours — from  the  second  to 
the  fourth  day  after  birth.  In  a  number  of  instances,  Franck  has  known 
the  diarrhoea  to  appear  immediately  the  calf  was  bom,  and  before  it  had 
time  to  suck ;  indeed,  it  never  sucked,  as  it  was  dead  before  it  could  do  so. 
As  a  rule,  according  to  the  same  authority,  the  calf  has  two  or  three  good 
meals  before  the  acute  diarrhoea  sets  in. 

The  faeces  are  very  %iid  and  mucus  in  character,  they  have  a  «)ur  or  foetid 
odour,  are  yellow-tinted  and  then  whitish,  or  of  a  greyish-green  hue,  but 
most  frequently  light-coloured.  The  evacuations  are  more  or  less  numerous 
in  a  brief  period — from  five  to  fifteen  or  twenty  in  twenty-four  hours,  and 
the  excreta  are  projected  with  some  force.  The  firs^  indication  of  the  pre- 
sence of  diarrhoea  is  usually  the  soiled  condition  of  the  tail,  and  the  animal 
ceasing  to  suck.  The  creature  seems  suddenly  to  lose  its  strength,  remains 
nearly  always  lying,  and  when  it  gets  up  it  staggers  about ;  it  is  indifferent 
to  surrounding  objects ;  the  eyes  sink  deeply  in  their  orbits ;  saliva  flows 
from  the  mouth,  no  attempt  being  made  to  swallow  it,  and  it  wets  the  throat 
and  breast.  Emaciation  is  astonishingly  rapid,  and  the  hair  is  dry  and 
erect.  Nevertheless,  the  belly  is  not  painful  to  pressure,  neither  is  meteorismus 
present ;  no  gas  is  mingled  with  the  alvine  evacuations,  borborygmi  are  not 
heard,  nor  are  symptoms  of  colic  manifest.  There  may  be  slight  tenesmus, 
and  the  anus  is  dilated  as  if  it  were  paralysed;  while  the  air  passing  into 
the  rectum  produces  a  peculiar  sound.  Towards  the  end,  the  creature  re- 
mains immovable,  as  if  paralysed,  and  dies  without  a  struggle. 

Zundel  and  others  state,  that  if  the  disease  continues  for  any  length  of 
time,  the  diarrhoea  is  accompanied  by  congestion  and  ulceration  of  the  intes- 
tinal mucous  membrane,  through  the  acridity  of  the  secretions,  as  well  as 
inflammation  and  excoriation  of  the  skin  around  the  anal  opening.  Then 
there  is  fever  with  its  attendant  symptoms,  and  the  abdomen  is  very  sensi- 
tive to  pressure  and  becomes  more  and  more  retracted ;  while  the  evacua- 
tions are  increased  in  frequency,  are  more  foetid,  and  finally  become  serous 
and  sanguinolent. 

Brugnone  has  observed  as  a  complication  in  the  diarrhoea  of  foals,  a  kind 
of  ojihthalmia  more  particularly  involving  the  anterior  chamber  of  the  eye, 
accompanied  by  tumefaction  of  the  cornea  and  lachrymation.*    A  similar 

*  The  following  are  tiie  Bjmptoms  obserred  in  the  foal  by  Bragnone.  **  The  diarrhoea  oom- 
mences  two  or  three  dajs  after  birth;  a  yellow,  acrid,  sometimei  purulent-looking  fluid,  is 
evacuated ;  the  foal  becomes  rapidly  emaciated  and  ia  nearly  always  lying ;  it  is  weak  and 
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complication  lias  been  noticed  in  calves ;  and  in  the  diairhoea  of  poultry 
this  ophthalmia  is  often  noticed. 

Zondel  alludes  to  constipation  alternating  with  the  diairhoea ;  and  also  to 
the  occurrence  of  convulsions,  similar  to  those  present  in  infantile  diairiioea. 
Bunard  mentions  consecutive  pneumonia,  with  suppression  of  the  diarrhoea^ 
as  a  termination  of  the  disorder. 

■Pathological  Anatomy. 

Bainard  was  of  opinion  that  the  diarrhoea  of  young  animals  is  due  to  aa 
irritation  of  the  colon  and  rectuih.  There  is  a  kind  of  atony,  and  a  special 
catarrhal  condition  of  this  portion  of  the  intestinal  tract,  with  frequently 
pseudo-ulcerations  due  to  an  alteration  in  the  follides,  but  without  any 
trace  of  inflammation.  He  never  found  any  lesions  in  the  small  intestines 
or  stomach.  The  lymphatic  glands  corresponding  to  the  diseased  intestines 
are  voluminous,  reddened,  and  infiltrated  with  a  reddish  fluid.  Zondel  thinks 
these  alterations  are  caused  by  microscopic  entosoa,  and  he  is  of  opinion 
that  the  malady  is  especially  due  to  the  influence  of  microphytes,  which  are 
developed  in  excess  in  the  posterior  portions  of  the  intestinal  canal^  whiek 
the  bOe  does  not  reach.  This  excessive  development  is  simply  owing  to  the 
superabundance  of  fluid  in  the  tube ;  and  the  growth  of  these  minute  organisms, 
again,  still  further  increases  the  secretion  of  intestinal  mucus.  BUlard  and 
Yalleix,  a  long  time  ago,  announced  that  the  diseased  condition  known  as 
''  thrush"  {apkOw)  of  children  is  produced  by  a  cryptogamous  parasite,  and 
that  this,  extending  along  the  mucous  membrane  of  the  intestines,  has  been 
found  in  infantile  diarrhoea.  Hallier  and  Zum  have  proved  the  presence  of 
micrococci  in  the  diairhoea  of  animals. 

Franck  is  the  most  recent  authority  on  this  malady,  and  his  observations 
are  of  great  importance,  not  only  from  the  care  with  which  he  has  studied 
it,  but  also  from  the  scientific  manner  in  which  he  has  investigated  its 
pathological  anatomy.  He  examined  a  number  of  bodies  of  calves  which 
had  recently  died  of  the  disease,  and  always  found  the  same  characteristic 
alterations,  of  which  the  following  are  given  as  typical : 

A  bull-calf  of  the  Algauer  breed,  which  died  on  the  third  day  after  birth, 
the  second  day  of  the  disease.  Weight  37*4  kilogrammes.  The  remaining 
portion  of  the  umbilical  cord  is  perfectly  dry.  The  hind  parts  are  somewhat 
soiled  by  faeces,  the  eyes  are  deep  in  their  sockets ;  there  is  no  meteorismu^ 
Eight  incisors  are  cut.  There  is  a  remarkable  and  general  bloodiessness  ob> 
served,  and  this  is  more  particularly  noted  in  the  digestive  organs,  which 
look  very  white.  (This  anaemia  was  present  in  all  the  cases  to  the  highest 
degree :  so  much  so,  indeed,  that  the  tanner  who  bought  the  skins  thought 
they  were  from  calves  which  had  been  slaughtered  in  the  ordinary  way,  t.f., 
bled  to  death — '^  white  veaL")  The  umbilical  artery  is,  at  the  torn  extremity, 
contracted,  dark-red  in  colour,  and  retracted  towards  the  pelvic  opening ;  it 
is  distended  by  a  dark-red  blood-clot,  which  extends  as  far  as  the  aorta.  The 
umbilical  vein  is  not  inflamed,  but  contains  a  quantity  of  dark,  small  blood- 
clots  (these  were  not  always  present) ;  it  had  been  torn  through  towards  the 
outer  half  of  the  navel-ring,  so  that  both  divisions  were  visible.  The'oiachas 
is  ruptured  at  the  inner  portion  of  the  umbilical  opening.  Around  the  latter 
are  a  number  of  generally  small  ecchymoses.     The  abdominal  cavity  is  filled 


Btagpen  aboutt  sueks  little  or  none  at  all,  and  finallj  falls  into  a  state  of  eomplete 
Donng  the  first  period- it  is  not  rare  to  obseire  a  general  ophthalmia  oocur ;  the  hnnourt  of  the 
eye  are  turbid,  the  eyes  are  painful,  tears  flow  continually,  the  eyeball  becomes  buried  in  iAs 
docket  and  atrophied,  and  Tision  appears  to  be  lost."  •    % . .. 
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with  a  dark  fluid,  which  extends  through  the  second  and  third  compartments 
of  the  stomachy  as  far  as  the  fourth  compartment  This  fluid  is  also  found 
in  the  mouth  and  pharynx,  as  well  as  in  the  trachea ;  though  none  is  ob- 
served in  the  lungs.  In  the  true  stomach  is  discovered  a  greater  quantity 
(about  one  and  a  half-litre)  of  curdled  milk,  in  which  were  dirty-white  masses 
of  casein ;  this  fluid  has  an  acid  re-action — ^making  litmus  paper  double-red  : 
its  normal  condition*  The  mucous  membrane  of  this  portion  of  the  stomach 
is  oedematouSy  of  a  dirty  yeUowish-red  colour,*  with  traces  of  post-mortem 
solution.  In  the  third  compartment  are  a  number  of  isolated  ecchymoses 
about  the  size  of  a  pin's  head.  The  intestines  are  quite  empty,  and  their 
lining  membrane  is  covered  by  a  thin  layer  of  purulent-looking  matter,  which 
has  a  feeble  alkaline  reaction.  Peyer's  glands  are  slightly  swollen,  some- 
what injected,  but  otherwise  normal  The  csecum  is  remarkably  void  of 
solid  or  fluid  contents,  and  is  full  of  gas.  The  liver  is  very  small,  pale,  clay- 
coloured,  and  bloodless;  the  little  gall-bladder  is  completely  empty;  the 
spleen  is  normal.  The  lungs  are  speckled  red  ;  at  some  points  the  patches 
aie  reddish-brown ;  the  organs  are  permeable  to  air.  The  cavities  in  both 
sides  of  the  heart  are  full  of  dark  coagulated  blood,  and  beneath  the  epi- 
cardium  are  a  number  of  small  ecchymoses.  Otherwise  the  heart  and  its 
valves  are  very  healthy.  The  dura  mater  of  the  brain  is  strongly  attached 
to  the  cranium.  The  sinuses  are  dark-coloured,  and  full  of  coagulated  blood. 
The  brain  is  remarkably  ansemic ;  its  lateral  ventricles  are  distended  by  a 
clear  serous  fluid ;  the  rete  mirabile  at  its  base,  and  the  neighbouring  mem- 
branes, are  also  distended  by  coagulated  blood. 

Microsopicc  examination  of  the  blood  and  the  blood-clots  in  the  heart, 
umbilical  vein  and  artery,  proved  that  these  were  perfectly  normal.  The  red  and 
white  corpuscles  in  them  were  unaltered,  and  there  were  no  special  organisms ; 
the  colour  of  the  blood  was  not  diminished.  All  those  appearances  which  are 
particularly  noted  in  putrid  diseases — as  in  puerperal  fever,  and  particularly  in 
septikaemia,  were  absent.  The  liver-cells  were  certainly  partly  filled  with  fat 
granules,  but  there  was  otherwise  no  indication  of  fatty  degeneration. 

A  very  special  feature  of  the  disease  was  always  found  in  the  microscopical 
examination  of  the  contents  of  the  true  stomach  and  small  intestine.  In  these 
were  discovered  great  quantities  of  epithelium,  and  crowds  of  minute  organisnu?. 
This  purulent-looking  matter  appeared  to  be  a  kind  of  bacteria  pulp  {Bakterien- 
brei).  Besides  innumerable  micrococci,  there  were  also  immense  numbers  of 
vibratile  staff-shaped  bodies  {schwvngeride  Stdbchen).  In  the  present  state  of 
uncertainty  of  the  question  with  regard  to  minute  vegetable  organisms, 
Franck  declines  to  give  an  opinion  as  to  the  species  to  which  the  last- 
described  bodies  belongs. 

Causes. 

Zundel  is  of  opinion  that  the  most  ordinary  cause  consists  in  a  modifica- 
tion in  the  food  of  the  young  creatures,  and  most  firequently  in  an  alteration 
in  the  mother's  mWlc^  under  the  influence  of  some  inscrutable  agency.  Brug- 
none  admitted  the  existence  in  the  mother  of  constitutional  maladies — as 
mange,  grease,  and  other  skin  affections — which  might  produce  the  disease  in 
question  in  their  progeny :  just  as  Bouchut  asserts  that  the  herpetisme  dartreux 
of  woman  may  similarly  affect  the  child.  Delafond  thinks  that  the  more 
frequent  causes  are  too  rich  food  given  to  the  mother,  the  use  of  highly  nitro- 
genous aliment,  too  poor  regime,  innutritions  food — and  particularly  that 
which  is  in  bad  condition.  Id.  the  milk  of  Cows  fed  in  this  manner,  is  a 
superabundance  of  white  granular  corpuscles,  which  are  particularly  numerous 
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in  the  Golostrom,  while  the  other  constituents  of  the  milk  are  lektivelj 
deficient. 

These  colostram  corpuscles  are  supposed  to  he  a^lomerated,  generally 
granular,  leucocytes — the  granules  heing  prohahly  nothing  else  than  the  spores 
of  some  mycoderm.  These  leucocytes  are  greatly  increased  in  the  milk  when 
the  Cow  is  excited  or  disturhed  in  any  way,  according  to  Zundel;  and  he 
fancies  this  may  lead  to  the  production  of  diairhcea  in  the  ofiqpiing.  Eut  he 
also  insists  strongly  on  the  influence  of  unfavourahle  hygienic  conditions, 
when  the  animals  are  fed  without  care,  and  lodged  in  unhealthy  dwellings. 

The  supposed  causes  of  this  form  of  diarrhoea  Franck  enumerated  as  fol- 
lows :  had,  deficient,  or  improper  food ;  an  undue  proportion  of  lime  salts  in 
the  food ;  milk  too  rich  in  fEitty  constituents,  housing  at  night,  chiUs,  defectiye 
stahling,  stahle  miasma  (EolofiQ,  or  a  volatile  contagium  (Ohich).  That  the 
nature  of  the  fodder  or  the  milk,  or  even  chills,  will  not  induce  the  disease, 
Franck  is  certain;  and  he  points  to  the  &ct  that  ample  stable  room 
and  good  food  is  no  safeguard  against  it.  And  he  also  alludes  to  what  is 
another  fact,  that  some  time  after  birth,  young  animals  are  only  exceptionally 
attacked,  though  the  food  and  stables  may  be  the  sam&  Even  when  the 
food  or  the  milk  is  changed,  there  is  no  difference. 

The  malady  is  most  intense  during  permanent  stahling;  and  with  the 
advent  of  grazing,  when  the  cattle  are  driven  to  pasture  it  begins  to  dis- 
appear, and  is  no  more  heard  of  until  the  pregnant  Cows  are  again  stabled 
and  begin  to  calve.  All  this  would  indicate,  according  to  Franck,  that  there 
is  an  agent  at  work  in  the  production  of  the  disease,' to  which  the  designation 
of  '*  stable-miasma,"  for  want  of  a  better,  may  properly  be  given.  This  view  as 
to  theexistenceof  an  infecting  agent,  would  seem  to  be  borne  out  by  thecircum- 
stance,  that  whenever  one  young  creature  in  a  large  breeding-shed  is  affected, 
other  cases  soon  follow.  Obich  {JVochenschrift  fur  ThierkeUhinde,  1865),  who 
was  the  first  to  direct  attention  to  the  infectious  nature  of  the  malady,  gives 
several  strong  illustrations,  which  not  only  support  this  opinion,  but  would 
also  tend  to  prove  that  the  infecting  agent  can  be  spontaneously  developed. 
Franck  could  not  produce  the  disease  spontaneously,  however ;  for  though  he 
administered  in  milk,  and  to  sheep,  goats,  and  rabbits,  a  quantity  of  the 
intestinal  matter  which  swarmed  with  bacteria,  no  positive  result  was  note^. 

This,  however,  can  scarcely  be  deemed  a  satisfactory  experiment ;  and  it 
would  be  better  to  try  the  .effects  of  the  morbid  products  on  sucking  calves 
or  other  creatures  at  the  teat.  If  nothing  is  at  present  known  as  to  the 
manner  in  which  the  contagium  acts,  or  its  origin,  as  little  are  we  acquainted 
with  its  mode  of  transmission  or  its  vital  tenacity.  We  can  only  assert  that 
such  contagium  must  exist,  from  the  manner  in  which  the  disrase  spreads^ 
and  &om  the  other  evidence  already  adduced. 

It  is  interesting  to  note  in  this  respect,  that  a  case  is  recorded  in  which, 
in  an  infected  shed,  of  twin  calves  one  was  attacked  with  *'  white  scour  "  and 
died,  while  the  other  remained  sound.  And  when  pregnant  Cows  are  tnms- 
~  ferred  from  an  infected  to  a  healthy  stable  and  soon  after  calve  there,  yet 
their  progeny  may  still  be  attacked.  But  if  the  transfer  has  taken  place  so 
long  as  six  weeks  or  two  months  before  parturition,  then  there  is  indeed  but 
little  risk  of  the  young  creatures  being  seized  with  the  diarrhoea. 

Roloff  {MUtheilungen  aus  der  ThierdntUehen  Praxia,  1875,  p.  119),  from  his  «zpe- 
rience  of  the  disease,  concluded  that  it  was  dne  to  a  '*  stable  miasma."  "  The  malady 
will  suddenly  appear  in  a  cowshed,  and  vanish  again  after  a  time,  ^dthout  any  altera- 
tion having  been  made  in  the  feeding  or  management  of  the  Cow.  I  was  consult^  in 
a  case  of  this  kind,,  where,  in  a  large  cowshed,  during  eight  weeks  every  calf  produced 


DTABRHCEA,  741 

therein  had  periflhed.  The  calves  were  ^nerally,  about  the  second  dav  after  birth, 
uneasy,  bellowed,  appeared  to  be  suffering  from  abdominal  pain,  had  no  appetite, 
rapidly  lost  condition,  passed  wateiy  stools,  and  died  within  twenty-four  hours.  Al{ 
remedies  tried — among  them,  laree  doses  of  opium — were  useless.  Some  of  the  new- 
born calces  were  fed  on  skimmed  milk,  others  on  boiled  milk  diluted  with  water, 
while  others  received  no  milk  at  all,  but  were  fed  on  oatmeal  gruel  with  which  pre- 
parations  of  iron  were  mixed — but  all  to  no  purpose,  as  they  died  all  the  same.  The 
feeding  of  the  Cows  was  in  eyery  way  good,  and  had  not  varied  from  that  of  other 
times,  when  this  disease  did  not  appear.  Roloff  therefore  concluded  that  the  mortaJity 
was  due  to  a  miaama  in  the  shed  ;  consequently  all  the  Cows  which  had  not  yet  calved 
were  removed  to  another  dry  and  airy  shed.  In  this  they  brought  forth  at  various 
time8»  and  the  calves  remained  healthy." 

In  a  second  instance,  the  malady  broke  out  suddenly  in  a  cowshed  at  the  commence- 
ment of  1874.  The  calves  were  ap^rently  healthy  when  bom,  but  in  about  two  days 
they  became  imweU  and  soon  died  in  the  usual  way.  As  an  experiment,  some  new- 
born calves  were  not  allowed  to  get  milk  from  their  parent,  but  were  fed  on  milk  from 
Cows  in  other  sheds  the  disease  did  not  exist.  On  the  second  day,  however,  the 
calves  sickened  all  the  same,  and  succumbed.  The  feeding  of  the  Cows  was  modified, 
but  without  benefit. 

In  a  third  instance,  Roloff  mentions  that,  for  a  long  time,  all  the  calves  in  a  large 
cowshed  had  perished  in  a  similar  manner,  and  though  many  of  them  had  not  received 
any  of  their  mother's  milk — some  of  them  no  food  at  all — ^yet  it  made  no  difference. 
This  instance  was  particularly  conclusive  that  the  milk  of  the  parent  was  certainly 
not  the  cause  of  tne  disorder.  The  Cows  near  their  time  for  calving  were  moved 
from  this  shed  into  another  some  distance  away,  and  the  change  was  attended  with 
the  happiest  results. 

With  regard  to  the  disease  in  lambs,  we  find  Benedikt  (/S^oc/wen  Jahretherichi^  1871, 
p.  140)  describing  it  under  the  head  of  "typhus  diarrhcea  in  Sheep  "  {Typh&M  Rvhr 
hn  Sehfrfen),  He  writes :  "At  the  commencement  of  lambing-time,  the  lambs  are 
observed,  soon  after  birth,  to  be  dull  and  dejected ;  they  do  not  care  to  suck ;  there  is 
great  debility ;  the  eye  is  dull  and  sunken ;  there  are  involuntair  evacuations  of  a  foetid, 
Drownish-yellow  colour,  which  is  ejected  some  distance  ;  and  in  three  or  four  hours 
death  ensues.  In  all  the  cases  the  lambs,  when  born,  appeared  to  be  quite  healtiiy ; 
but  in  two  or  three  hours  after  they  besan  to  exhibit  these  symptoms,  and  during  the 
first,  seldom  the  second,  day,  they  perished.  On  examination  of  the  carcase,  brifht-red 
spots  are  observed  in  the  true  stomach  and  intestines,  which  contain  matter  having 
an  unpleasant  odour.  The  Ewes  remain  healthy.  With  regard  to  the  cause,  this  was 
probably  in  the  fodder,  which  consisted  of  damp  oats,  and  ako  in  the  dwellings,  which 
were  hot  and  steamy.  The  Ewes  in  lamb  were  therefore  fed  with  maize  and  good 
fodder,  sulphuric  acid  was  put  in  the  water  they  drank,  and  everjr  week  they  received 
two  draughts  of  a  solution  of  sulphate  of  iron  with  vegetable  bitters,  the  dwelling 
was  changed,  and  the  disease  ceased. 

Prognosis. 

The  prognosis  of  this  disease  is*  generally  unfavourable.  J^early  all  ibe 
young  animals  seized  withit  perish;  and  when  a  few  recover,  it  is  either  through 
energetic  and  appropriate  treatment,  being  attacked  in  a  less  severe  manner, 
or  finom  being  endowed  with  greater  vital  tenacity.  And  even  those  which 
recover  are  usually  so  reduced  in  strength  and  condition,  and  convalescence 
is  so  protracted  and  unsatisfactory,  that  there  is  little  if  any  profit  in  rearing 
them.  As  a  rule,  all  those  born  about  the  same  period  succumb ;  but  after  ' 
the  malady  has  prevailed  for  one  or  two  years  in  a  shed,  it  assumes  a  milder 
form,  and  more  recoveries  are  recorded.  When  the  disease  appears  in  small 
cowsheds,  where  there  are  fewer  calves  and  comparatively  more  space,  it  is 
much  less  to  be  dreaded.  Sometimes  it  disappears  from  a  cowshed  for  some 
months.  Old  calves  are  not  so  readily  affected,  and  recover  more  readily. 
Weaned  calves  which  are  fed  on  fodder,  appear  to  enjoy  immunity  £rom 
attack. 

Treatment. 
As  with  every  other  animal  malady,  prevemHoe  treatment  is  the  most  im- 
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portanty  "with  regard  to  this  diarrhoea  of  young  animals.  Attention  to  hygiene 
IS  very  necessary  at  all  times,  and  more  so  -when  the  disease  has  shown  itself 
in  a  stable  or  shed.  It  is  much  the  safer  plan,  however,  to  remove  all  preg- 
nant animals  j&om  the  dwelling  in  which  it  has  appeared,  and  the  longer  the 
interval  which  elapses  between  their  removal  and  parturition,  so  the  more 
likelihood  there  is  of  their  progeny  escaping.  If  moved  throe  to  four,  or 
four  to  six  weeks  before  parturition,  their  sciety  may  be  fairly  assured  The 
stable  or  shed  in  which  the  malady  has  occurred  should  be  well  disinfeeted, 
and  if  possible  left  unoccupied,  during  the  graadng  season.  The  floor  par- 
ticularly demands  attention,  as  it  is  not  at  all  improbable  that  the  infection  is 
retained  there ;  if  possible,  the  floor  should  be  renewed.  Strong  carbolic 
acid  or  chloride  of  lime-wash,  must  be  freely  employed,  and  especially  when 
the  excreta  from  the  sick  animals  have  fallen.  Thorough  disinfection  of  the 
building  with  sulphuric  acid  or  chlorine  gas  is  advisable. 

With  regard  to  curative  measures,  but  little,  unfortunately,  can  be  said. 
The  history  of  the  outbreak  may  suggest  the  nature  of  predisposing  causes, 
and  furnish  indications  for  their  removal. 

In  the  Milch  Zeitung  for  1877,  is  a  good  paper  on  the  malady  in  calves, 
by  Kessel-Zeutsch,  who  says,  with  regard  to  treatment : 

**  When  only  isolated  cases  occur  among  the  sncking  calves  in  a  herd,  they  an 
usually  of  a  mild  and  tractable  form,  and  due  to  cold  or  temporaiy  unraitabolity  of  the 
mother's  milk,  or  to  a  natural  predisposition  to  weakness  of  digestion.  The  external 
symptoms  generally  observed  are  the  frequent  passage  of  slimy  motions,  marked  tenes- 
mus, and  a  disinclination  to  suck.  Consequently  the  calves  soon  become  weak,  and 
the  primary  consideration  is,  therefore,  to  support  their  strength  while  treating  the 
attack.  To  this  end  it  is  absolutely  necessary  that  any  calf  having  diarrhcea  to  an 
extent  requiring  medicinal  treatment  should  immediately  be  placed  with  the  motiier, 
80  as  to  benefit  by  the  animal  heat  of  the  CSow,  and  by  its  own  instinctive  incUaatioa 
to  sudk.  Diarrhoea  caused  by  over-suckine  is  rarely  met  with  except  when  the  ealves 
have  been  separated  from  the  mother  shortly  after  birth,  in  which  case  they  naturally 
feed  too  gre^ily  when  allowed  access  to  the  teat,  and  so  overburden  their  still  imma- 
ture digestive  apparatus. 

**  The  colour  of  the  motion  is  always  an  index  to  the  cause  of  the  diarrhcea,  and,  with 
this  point  established,  its  treatment  by  appropriate  means  can  be  rationally  conducted. 
When  the  motion  is  yellowish-whit^  the  diarrhoea  is  chiefly  dependent  on  simple 
weakness  of  digestion,  and  in  such  cases  a  couple  of  raw  eggs,  with  their  shdils,  or  the 
whites  of  two  egffs  with  some  chalk,  may  probably  be  of  service ;  or  should  this  treat- 
ment not  sufBcefor  the  cure,  it  may  be  followed  by  the  administration  of  an  infosioii 
of  oak  bark,  or  peppermint  root  in  starch.  On  the  other  hand,  when  the  motion  is  of 
deep  golden  yellow  colour,  slimy  and  tough,  and  the  oriflce  of  ^e  anus  irritated,  tibe 
liver  IS  at  fault,  and  laxative  and  strengthening  medicines  are  called  for.  These  are 
best  given  in  the  form  of  rhubarb  and  £jp8om  salts,  three  or  four  times  a  day,  in  haK 
a  pint  of  linseed  tea.  Again,  if  the  motion  be  slightly  coloured,  and  have  no  appre- 
ciable smell,  but  is  still  accompanied  by  pain  in  the  passage,  the  diarrhoea  is  depenoent 
on  the  inflammatory  condition  of  the  intestines,  and  is  Mst  treated  by  decoctioos  of 
linseed,  or  by  infusions  of  marsh-mallow  or  of  camomile  flowers,  either  given  inter- 
nally, or  administered  as  clysters.  A  decoction  of  bruised  bitter  almonds  (125  grammes 
in  a  pint  of  new  milk)  has  also  proved  useful  in  such  cases.  In  Switzerland,  and 
in  the  Tyrol,  diarrhoea  dependent  on  inflammation  is  generally  treated  by  camomile 
infusions,  and  that  caused  by  weakness  of  digestion  by  coffee.  In  France  the  foomer 
class  of  cases  is  treated  by  mallow  flowers,  and  the  latter  by  broth  made  from  mntion 
bones,  or  by  rennet.  In  Holland  and  Oldenbiirgh  the  means  chiefly  relied  upon  a:e 
infusions  of  hops. 

"  All  the  above  methods  are  good  if  applied  early,  and  if  the  cases  are  sporadic 
only ;  but  when  the  calvas  generally  are  attacked  soon  after  birth,  presenting  such 
symptoms  as  diminished  appetite,  debility,  constant  passage  of  yellowidi-white 
motions  and  fits  of  cramp,  they  are  generally  of  little  avaiL  In  sudi  cases  the  calvos 
are  but  secondarily  affected,  and  the  proximate  cause  of  mischief  must  be  looked  for 
in  the  mother  Cows,  whose  condition  of  blood  will  generally  be  found  at  faull    TiXl 
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thiB  fact  is  recoffniBod,  all  treatment  of  the  calves  is  bat  lost.    Where  diarrhoea  is 
ffenerally  prevalent  among  the  calves,  the  Cow's  coat  will  usually  be  found  in  an  un- 
healthy condition — ^the  hair  rough  and  dull,  its  roots  colourless,  and  its  skin  covered 
with  a  crust  or  scale.    The  milk  of  such  Cows,  tested  with  litmus  paper,  invariably 
exhibits  an  acid  reaction.    To  correct  this  faulty  condition  of  blood,  it  has  been  my 
practice  to  give  them  a  lick-bit  of  bitter  aromatics  three  or  four  times  a  week.    The 
preparation  employed  is  a  mixture  of  equal  parts  of  calamus  root,  juniper  berries,  and 
gentian  in  powder,  to  which  a  spoonful  of  salt  is  added.    A  handful  of  rye  meal  is 
sprinkled  over  it,  and  the  powder  placed  in  a  dry  state  at  the  bottom  of  the  crib,  food 
being  withheld  for  an  hour  or  so  after  the  dose  has  been  taken.    At  the  same  tixne,  to 
promote  an  increased  action  of  the  skin,  the  ordinary  curry-combing  and  brushing  is 
supnlemented  by  a  vigorous  rubbing-down  of  the  whole  body,  more  especially  of  the 
flanks,  belly  and  back,  with  wisps  of  straw.     In  a  few  weeks  such  treatment  proves 
successful,  a  healthy  appearance  of  skin  and  hair  gradually  retuminff,  while  the 
milk  regains  its  normal  wnolesbme  condition,  and  can  be  taken  by  the  caTves  without 
dan^  of  a  return  of  diarrhoea.    Of  course,  careful  attention  is  also  given  to  the  diet, 
all  mjurious  substances  being  scrupulously  avoided.     Such  calves  as  fell  victuns  to 
the  disease  were  examined  after  death,  and  in  no  case  were  any  organic  changes 
detected,  but  the  stomach  and  neck  of  the  bladder  were  invariably  found  swollen,  the 
intestines  inflamed,  and  the  milk  contained  in  them  curdled.    Hie  ra^iondU  of  treat- 
ment is  to  promote  ^e  secretion  of  bile,  to  neutralise  the  acidity  of  the  mother's  milk« 
and  to  support  the  strength.    Powerful  medicines  are  too  drastic  in  their  effects,  and 
even  if  successful  in  checking  the  diarrhoea,  bring  on  convulsions  which  often  prove 
fatal     I  have  found  the  admtnistration  of  small  powders  of  opium  and  carbonate  of 
magnesia,  given  once^  twice,  or  thrice  a  day,  according  to  the  severity  of  the  attack, 
exlromely  useful. 

"  To  all  bleeding  and  issues,  often  so  strongly  recommended,  I  am  decidedly  opposed, 
since  they  cannot  possibly  exercise  any  influence  on  organic  disease,  and  simply  serve 
to  weaken  the  patients  still  further.  As  a  preventive  against  diarrhoea,  it  is  often 
recommended  to  place  lumps  of  chalk  in  the  rack  for  the  calves  to  help  themselves 
from.  To  this  practice  also  I  am  strongly  opposed.  Though  commonly  eaten  readily 
enough  by  young  animals,  chalk  is  far  too  irritating  and  consti|>atinff  in  its  effects  to 
be  good  for  them.  The  occasional  use  of  bicarbonate  of  soda  is  in  all  respects  far  pre- 
ferable. 

"  In  many  districts  it  is  the  practice  to  draw  off  by  hand  the  first  portion  of  milk 
found  in  the  udder  after  calvins,  before  allowing  the  calf  access  to  the  teat.  Nature 
has,  however,  specially  provided  this  peculiarly  constituted  milk  for  the  benefit  of  the 
new-bom  calf,  and  many  later  ailments  of  digestion  would  undoubtedly  be  avoided  if  it 
were  allowed  this  gentle  natural  purge,  ^y  one  who  can  overcome  this  prejudice 
against  its  use,  and  let  Nature  have  her  way,  will  be  saved  endless  worry  ana  trouble 
in  the  constant  physicking  of  young  live  stock." 

Hertwig  recoinmends  the  following  as  a  specific  lemedy : 

Pulv.  rad.  rhei       -        -        -        -     4*0  grammes. 
„     magnes.  carb.        -        -        -     1*  „ 

„     opii  pur        -        -        -        .    0*3        „ 

This  is  to  be  given  in  100  to  120  grammes  of  camomile  tea  or  in  fifty 
grammes  of  whifiky — the  dose  to  be  repeated  in  twelve  hours  if  necessary. 
Obich  gives  a  recipe  which  he  speaks  confidently  ofl     It  is  the  following : 

Decoct,  rad.  althae  conds.    -        -     250      grammes. 
Tinct.  opii  simpL       -        -        -        7 '50       „ 

Two  table-spoonfuls  to  be  given  every  two  hours,  according  to  the  size  of 
the  calf  or  the  urgency  of  the  symptoms. 

Sulphate  of  iron,  nitrate  of  silver,  phosphoric  acid,  hydrochloric  acid,  sul- 
phate of  zinc,  opium  and  rhubarb,  chalk,  strong  coffee  decoction,  ete.,  have 
all  been  recommended,  tried,  and  failed.  Beltz,  Auloge,  Eueff,  and  others 
recommend  castor-oil  or  glycerine,  or  even  magnesia,  to  which  a  little  rhubarb 
or  gentian  has  been  added. 
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Armatage  gives  the  following  as  an  astringent  mixtnie  for  calves,  lamlis, 
and  pigs : 

Powdered  opium       .        «...    2  gns. 
Tincture  of  cardimonis       ....    2  drs. 

Sulphuric  ether 20to30  diGps. 

Unaeed-tea  or  starch  groel  -        -        -    4  ,,    6  os. 

Half  an  additional  quantity  is  the  dose  for  a  calf;  half  the  aboye  is  thai  for 
lambs  and  pigs.  He  mentions  that  alum  whej  is  in  common  use.  This  is 
made  by  mixing  together  half  an  ounce  of  powdered  alum  and  two  quarts  of 
milky  luid  boiling  them  for  about  ten  minutes.  The  mixture,  after  being 
strained  and  cooled,  is  leady  for  use,  and  is  given  twice  a  day  to  calves,  and 
proportionately  to  other  animals.  This  compound  is  also  useM  as  an  iigec- 
tion,  together  with  mixtures  of  starch  or  wheaten  flour,  and  tincture  of  opium 
in  water. 

Zundel  speaks  of  enemeta  of  starch  or  dextrine,  or  water  slightly  car- 
bolised ;  and  he  particularly  recommends  those  composed  of  a  dilute  solution 
of  permanganate  of  potass  (1  to  2  to  100).  Franck  suggests  the  employment 
of  tepid  enemas  of  the  neutral  salicylate  of  soda  (about  ten  grammes  per 
diem) J  in  doses  of  one  or  two  grammes.  The  same  medicament  might  be 
tried  in  draughts.     Chlorodyne  might  likewise  be  most  usefully  resorted  to. 

Careful  attention,  as  has  been  stated,  must  be  given  to  the  feeding,  ^ther 
from  a  Cow,  or  in  a  bucket,  the  calf  should  have,  three  times  daily,  a  small 
quantity  of  fresh  milk — ^if  possible  from  a  recently  calved  Cow.  Li  severe 
cases,  it  is  recommended  that  the  milk  be  supplied  from  the  same  Cow ;  and 
where  these  precautions  are  not  very  effectual,  each  maal  of  milk  is  to  be 
diluted  with  about  a  fourth  of  lime-water,  which  is  said  to  prevent  the  for- 
mation of  curd  in  the  stomach.  In  more  serious  cases,  milk  should  be  with- 
held, and  instead  of  it  may  be  substituted  well-boiled  gruel  made  with 
wheaten  flour,  liebig's  &rinaceous  food,  or  even  eggs  and  beef-tea  may  be 
administered. 

The  patient  should  be  kept  warm  and  comfortable,  warm  baths  have  some- 
times proved  useful,  as  have  also  poultices  of  camomile  flowers  to  the  abdo- 
men, when  symptoms  of  pain  are  manifested. 


CHAPTER  X. 

Betention  of  Meoonium. — Gk>iifltipation. 

Thb  contents  of  the  intestines — the  meconium — are  generally  expelled 
immediately  after  birth,  when  the  umbilical  circulation  is  first  interrupted. 
When  the  meconium  is  retained  much  longer  it  is  abnormal;  and  this 
occurs  more  frequently  with  the  foal,  perhaps,  than  other  creatures.  The 
prolonged  retention  of  the  meconium  gives  rise  to  constipation,  and  this  is 
often  a  serious  condition.  The  animals  in  which  it  occurs  are  generally 
weakly,  and  not  well  developed. 

Camses, 

Constipation  is  usually  observed  in  foals  which  have  been  dropped  in 
February  or  March,  and  whose  dams  have  been  fed  exclusively  on  dry  fodder 
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during  the  winter.  This  result  is  still  more  likely  to  follow  if  the  dams  have 
been  worked  until  near  foaling-time.  Their  milk  is  then  deficient  in  those 
purgative  qualities  which  are  so  necessary  for  the  new- bom  animal.  It  is 
the  same  with  Cows  which  have  been  stall-fed  all  the  winter  with  dry  food  ; 
and  the  calves  are  almost  certain  to  suffer  from  retention  of  the  meconium  if 
deprived  of  the  first  milk  of  the  Cow,  no  matter  whether  the  latter  may  have 
been  properly  fed. 

Symjpioms. 

One  or  two  days  after  birth,  the  foal  appears  to  be  uneasy,  refuses  to  suck, 
has  tenesmus,  makes  efforts  to  defecate,  shows  symptoms  of  colic,  rolls  on  the 
ground,  and  often  looks  towards  the  abdomen ;  the  back  is  arched,  micturition 
is  suspended,  pulse  and  respiration  frequent,  the  eyes  injected,  and  the  teeth 
ground  against  each  other.  Enteritis  sets  in,  and  death  takes  place  in  strug- 
gles and  convulsions. 

The  symptoms  are  similar  in  the  calf :  the  abdomen  is  very  much  retracted; 
the  respiration  hurried ;  back  raised  when  the  creature  is  standing,  though  it 
generally  persists  in  lying ;  it  moans  continually ;  refuses  to  suck ;  and  is  very 
restless. 

TreaimenL 

The  prev€7itive  treatment  consists  in  attending  to  the  feeding  and  condition 
of  the  pregnant  animal  some  time  before  parturition.  The  young  creature 
should  be  fed  on  the  first  milk  its  parent  gives. 

The  curative  treatment  must  be  directed  towards  removing  the  meconium 
from  the  intestines.  This  may  be  effected  by  giving  a  soap  or  oil  enema,  or 
previously  removing  as  much  as  is  accessible  to  a  well-oiled  finger. 

That  which  is  beyond  reach  of  the  finger,  Franck  recommends  to  be 
brought  away  by  means  of  a  flexible,  but  not  too  weak,  noose  of  wire.  The 
Cow  should  have  an  abundance  of  fluid  to  drink,  and  this  may  be  rendered 
slightly  laxative  by  the  addition  of  cream  of  tartar  or  sulphate  of  soda« 

If  the  constipation  persists,  purgatives  may  be  administered.  These  may 
be  castor-oil,  manna,  sulphate  of  soda,  aloeis,  etc  Frequent  enemas  will  aid 
the  action  of  the  puigatives. 

Sometimes  constipation  is  due  to  giving  too  rich  food,  and,  in  artificial 
rearing,  to  an  excessive  allowance  of  meal  or  flour.  The  treatment  is  the  same. 


CHAPTEE  XL 

Skin  Dryness  of  the  New-born  Animal. 

OmoH  (fFockenschrifi  fur  Thierheilkundey  1869,  p.  105)  is,  to  my  knowledge, 
the  only  writer  who  has  alluded  to  this  peculiar  condition  of  the  foal  at  birth. 
He  says :  ^'  In  the  case  of  some  primiparous  Mares,  a  fatal  accident  often 
happens  to  their  progeny.  When  parturition  takes  place  without  any  one 
being  present,  the  young  creature,  on  being  expelled  from  the  mother,  con- 
tinaeB  lying  away  fiom  her  until  its  skin  is  dry.  The  consequence  is  that 
the  Maze  does  not  care  for  it,  does  not  lick  or  attend  to  it,  and  opposes  all 
attempts  to  compel  her  to  suckle  it.    For  some  days  constiaint  is  necessary. 
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and  much  trouble  and  danger  may  be  incurred  before  she  is  accustomed  to  it. 
This  may  be  averted  if  the  new-bom  creature  is  rubbed  over  with  the 
'  after-birth '  (placental  membranes).  The  instinct  of  the  Mare  impels  her 
then  to  lick  and  fondle  her  oflGspring,  and  to  take  to  it  kindly  and  in  a 
natural  manner." 


-•o^ 


CHAPTER  XIL 

Imperforation  of  the  Anns. 

Ikperforation  of  the  anus  is  not  a  very  rare  occurrence  in  new-bom  animals, 
and  this  vicious  conformation  has  been  observed  in  foals,  ealves,  pigs,  and 
lambs.  The  latter  appear  to  furnish  the  largest  number  of  cases.  This  coed- 
dition  is,  of  course,  very  serious  unless  surgical  aid  is  quickly  afforded,  and 
even  then  the  young  creature  cannot  always  be  saved. 

The  meconium  cannot  be  evacuated,  nor  yet  the  residue  of  the  milk  the 
animal  may  have  ingested  after  birth ;  whence  results  an  accumnlation  of 
irritating  matters  in  the  intestines^  which  give  rise  to  inflammation,  and  this 
quickly  causes  death. 

This  occlusion  or  imperforation  may  exist  in  various  degrees.  There  may 
be  merely  a  membrane  covering  and  occluding  the  anal  opening ;  the  borders 
of  the  anus  may  be  adherent  to  a  greater  or  less  extent ;  the  rectum  may  be 
more  or  less  absent  or  incomplete ;  or  it  may  open  into  the  genito-nrinaiy 
passages  instead  of  at  the  anus. 

Symptoms, 

When  no  faeces  can  be  expelled^  usually  towards  the  second  or  third  day 
after  birth,  uneasiness  and  symptoms  of  acute  colic  are  manifested  ;  the  ani* 
mal  does  not  suck,  the  abdomen  becomes  distended,  expulsive  efforts  and 
pawing  are  observed,  yet  nothing  is  passed.  The  animal  shows  signs  of 
great  pain  and  misery,  and  if  help  is  not  afforded  it  dies  in  agony. 

In  young  female  animals  in  which  the  rectum  is  absent,  it  often  happens 
that  the  intestine  opens  into  the  vagina,  and  the  fseces  are  expelled  by  that 
canal.  Eainard  has  witnessed  this  malformation  in  several  fillies^  and  his 
attention  was  also  drawn  to  four  young  pigs — ^males  and  females — in  which 
the  anus  was  absent.  They  were  the  litter  of  one  Sow.  It  is  therefore  well 
to  ascertain,  in  the  case  of  female  animals  destitute  of  an  anus,  whethw  the 
meconium  or  fieces  pass  by  the  vulva. 

Treatment. 

The  symptoms  lead  the  vetennaiy  surgeon  to  examine  the  defecating  organs, 
and  to  discover  the  character  of  the  obstraction.  If  there  is  only  a  simple 
membrane  occluding  the  anus,  this  projects  like  a  laige  vesicle  throng  the 
pressure  made  upon  it  by  the  faeces.  This  membrane,  which  is  really  the 
skin,  has  usually  a  deep  red  tint,  and  is  soft  and  thin,  offering  but  littk 
resistance.  The  prominence  it  forms  is  altogether  soft  and  pits  on  preesore. 
In  such  a  case  all  that  has  to  be  done  is  to  indse  the  membrane — ^in  a  cnieial 
manner,  if  deemed  best.  A  long,  narrow,  pointed  bistouiy  is  the  most  suit- 
able.    After  well  ascertaining  the  entrance  to  the  rectum,  the  skin  is  pone- 
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tnred,  care  being  taken  not  to  allow  the  knife  to  pass  too  deep ;  a  director 
may  be  enployed  to  complete  the  incision,  and  to  guard  the  intestine  from 
injury.  Ko  sooner  is  this  incision  made,  than  the  meconium  escapes ;  then 
the  crucial  division  may  be  made  with  a  pair  of  sharp  scissors.  The  index 
finger  should  be  introduced  as  far  as  possible  into  the  intestine,  to  .make  cer- 
tain that  all  is  right  there. 

In  order  to  prevent  the  opening  closing  by  cicatrisation,  a  suppository  or 
tent  may  be  introduced  into  the  rectum,  and  withdrawn  every  now  and  again 
in  order  to  allow  the  fsBces  to  be  expelled — ^injections  assisting  in  the  latter ; 
or  the  angles  of  the  divided  skin  may  be  snipped  off  by  scissors,  so  as  to 
hinder  their  union.  The  lips  of  the  wound  are  subsequently  lubnfied  by  a 
little  oil  or  grease,  and,'provided  inflammation  does  not  set  in,  recovery  is 
certain. 

When  the  prominence  is  not  present,  and  yet  there  is  complete  occlusion, 
with  all  the  symptoms  above-mentioned,  the  operation  is  more  difficult.  The 
perineal  raphe  is  sought  for,  as  on  its  track  the  anus  should  be  found.  This 
is  carefully  felt,  when  the  prominence  formed  by  the  end  of  the  intestine 
will  be  discovered.  Then  a  short  incision  is  made  through  the  skin  only 
on  the  middle  line ;  the  subcutaneous  tissues  are  dissected  away  until  the 
bulging  of  the  intestine  is  reached;  this  is  drawn  outwards  between  the 
lips  of  the  wound  by  forceps  or  a  ligature,  and  an  opening  made  into  it,  and 
the  contents  removed.  The  margins  of  the  opening  are  then  secured  to  the 
borders  of  the  external  wound  by  some  fine  sutures,  and  attention  is  paid  to 
the  parts  during  the  healing  process,  in  order  to  prevent  the  artificial  anus 
becoming  too  contracted. 

When  the  rectum  is  absent  to  a  more  or  less  considerable  extent  (in  some 

cases  it  is  reduced  to  a  mere  fibrous  cord),  then  but  little  benefit  can  be  con- 

fened.     In  a  few  instances  nature  has  effected  a  partial  remedy,  by  estab- 

'lishing  an  artificial  opening  by  ulceration  through  organs  and  textures,  and 

the  faeces  have  escaped  by  the  fistula. 

Eainard  mentions  this  natural  colotomy  as  occurring  in  two  young  horses. 
An  artificial  opening   may  be  made  either  in  the  perineal  or  abdominal 
iregion;  but  it  is  rare  indeed  that  the  animal  is  worth  the  trouble  and 
sidk. 

In  those  female  animals  in  which  the  rectum  communicates  with  the  vagina, 
Eainard  makes  the  following  remarks  with  regard  to  operation.  As  the  part  of 
the  vagina  which  has  the  opening  into  the  rectum  is  never  very  deep,  a  half 
S-curved  sound  is  introduced  by  one  of  its  ends  into  the  normal  track,  and 
pushed  into  the  rcetum  until  it  reaches  the  cul-de-sac  in  it.  With  a  bistoury, 
an  incision  is  then  made  where  the  anus  should  be ;  the  skin  and  subcu- 
taneous connective  tissue  being  divided,  the  index  finger  is  passed  into  the 
wound  in  search  of  the  curved  sound  in  the  rectum.  When  met  with,  an 
assistant  takes  the  sound,  while  the  blade  of  the  bistoury  is  made  to  glide 
over  the  nail  of  the  index  finger,  and  the  intestine  opened  by  it.  The  same 
finger  is  plunged  into  this  new  opening,  and  serves  to  guide  the  bistoury  in 
dilating  tiie  incision  as  much  as  may  be  deemed  necessary.  After  the  skin 
and  connective  tissue  is  incised,  a  trocar  of  sufficient  size  may  be  employed 
to  puncture  the  intestine. 

Landel  {Journal  Vitirinairt  Beige,  vol.  i.,  p.  95)  met  with  a  case  of  this  kind  in  a 
Cow,  aged  one  and  a  half  year.  On  examining  tiie  creatore,  he  found  that  the  anna 
was  occluded,  and  that  the  yagina  contained  fluid  feeces  which  had  passed  into  it  by 
3  narrow  opening  leading  to  a  canal  communicating  with  the  rectum.  Landel  decided 
to  make  an  artificial  anus.     He  made  an  incision  in  the  perinseum  about  two  and  a 
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half  inches  in  length,  throngh  which  the  faoces  escaped.    On  the  following  days 
mas  were  administered ;  the  margin  of  the  wound  tnmefied  slightly ;  the  recto-vaginal 
iistala  became  obliterated,  and  the  young  animal  made  a  perfect  recoyeiy. 

From  among  many  recorded  instances  of  anal  atresia,  we  select  the  following 
as  illostratiye : 


1.  Boosignol  (Rainard*  Op.  dL  voL  ii^  pu  492)  states  that  a  calf,  soon  after 
did  not  offer  any  trace  of  an  anus.  Hoping  that  the  ciU-de-MC  formed  by  the  r 
was  not  too  distant  from  the  perineum,  and  that  he  might  feel  it  when  the  calf 
attempted  to  defecate,  he  gave  it  a  dose  of  almond  and  castor-oil.  In  a  few  hours  violent 
colidty  pains  seized  the  creature^  and  nothing  could  allay  them ;  no  bulging  appeared 
at  the  perinffium,  and  death  soon  ensued.  At  the  autopsy,  made  next  day,  the  teetam 
was  found  to  be  completely  absent ;  the  colon  terminated  in  a  lar^  dilatation  the  siie 
of  a  hen's  egg,  in  the  neighbourhood  of  the  left  kidney,  and  &om  it  was  a  transparent 
ligamentous  prolongation  which  was  attached  to  the  commencement  of  the  sacmm 
The  colon  was  oon^sted  and  full  of  foetid  gas  and  meconium. 

2.  Ammon  {Jahregberieht  der  Munehener  Zeuiral  ThierarznaaehtUe,  181^^7,  p.  22) 
mentions  that  a  new-bom  calf  sucked  for  a  day,  when  symptoms  of  ccmstipation-colic 
were  numifested.  The  enemas  administered  did  not  appear  to  penetrate  as  far  as 
usual,  and  they  and  other  treatment  afforded  no  relief.  In  another  day  ▼omitLng 
ensued,  and  in  thirty-six  hours  from  the  appearance  of  the  colic  death  ensued.  The 
digestive  organs  were  found  healthy  as  far  as  the  colon,  which  terminated  in  a  cmUde- 
aac;  the  urinary  bladder  was  absent^  and  the  ureters  terminated  in  what  dioold  have 
been  the  rectum. 

3.  Dinter  {S&ehsiseher  Jahretberieht,  1873,  p.  87)  operated  on  a  new-bom  sow  which 
had  atresia  of  the  anus,  but  yet  no  feces  were  passed.  The  creature  died  in  eight 
weeks  (?)  after  birth,  without  any  defecation.  The  ciDcum  and  laige  intestine  wwe 
found  to  be  enormously  dilated. 

4.  Hartmann  {(Eftterrekhiacher  VierU^ahreaachrift /.  Win.  Velerinarhund^  1874) 
reports  that  some  hours  after  birth,  a  foal  was  observed  to  have  no  anal  iqpertare. 
Hartmann  was  shortly  after  called  in,  and  it  was  decided  that  an  artificial  openmg 
should  be  establiahed.  An  incision  was  made  through  the  skin  along  the  median  line 
of  the  perineum,  and  the  connective  tissue  separatAO,  but  the  finger  could  not  dis- 
cover tne  extremity  of  the  rectum.  Knemaw  were  tried,  but  without  suooeas.  In  tiw 
pelvis,  at  a  distance  of  about  four  inches  from  the  incision,  the  finger  came  upon  a 
sac  with  a  convex  extremitj^,  and  containing  a  faecal  mass. 

The  first  longitudinal  incision  was  enlarged  by  a  second  transverse  one,  and  then  the 
finger  could  explore  three-fourths  of  the  extremity  of  the  sac.  From  it  the  meconium 
was  passed  in  small  quantity,  but  it  was  eventually  completely  evacuated  by  the 
administration  of  enemas.  Into  the  aperture,  a  bougie  covered  with  lead  ointment 
was  introduced. 

On  the  fourth  day  the  opening  was  nearly  doeed,  and  though  various  measmea  weie 
essayed  to  re-widen  it,  it  was  necessary  at  len^^  to  have  recourse  to  multiple  incisions 
in  the  skin.    But  notwithstanding  these  incisions,  in  spite  of  aU  attempts  at  dilntatfim, 
and  although  enemas  were  frequently  given,  no  favourable  change  could  be  effected, 
and  the  foid  succumbed  on  the  sixth  day. 

The  autopsy  demonstrated  the  existence  of  peritonitis,  as  well  as  a  notable  disten- 
sion of  the  intestines.  The  rectum  was  about  four  inches  shorter  than  is  natural,  and 
the  surrounding  connective  tissue  was  ulcerated. 

5.  I^ebenrogg  {RtperUniumfur  T/UerheHkunde,  1875,  p.  52)flivesacase  which  derives 
its  importancef rom  the  subject  of  it  beins  a  nine-montha-old  Sow.  Defecation  took 
place  oy  the  vagina,  between  which  and  the  rectum  there  was  a  free  communication. 
8o  long  as  the  feces  were  soft,  the  recto-vaginal  opening  sufficed  for  their  ejection ;  but 
when  ue  animal  began  to  be  fattened  with  potatoes,  etc,  this  did  not  permit  defeca- 
tion, and  the  contents  of  the  intestine  were  arrested.  The  Sow  was  in  the  latter  con- 
dition when  seenby  Siebenrogg,  and  the  case  was  so  urgent  that  he  decided  on  makii^ 
an  artifical  anal  orifice.  After  removinjg;  the  skin  at  this  point  and  exposing  the 
extremity  of  the  rectum,  the  latter  was  incised  to  a  sufficient  extent  to  aUow  of  its 
being  emptied ;  this  afforded  the  animal  immediate  reliel  The  feces  afterwards  con- 
tinued to  pass  through  this  suigioal  opening,  as  well  as  that  between  ti^e  rectum  and 
vamna. 

In  six  months  the  Sow  was  slaughtered,  and  on  examination  it  was  found  that  tbe 
borders  of  the  wound  were  cicatrised,  and  the  opening  into  the  rectum  about  two 
inches  deep  and  large  enough  to  admit  the  little  finger. 
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CHAPTER  Xm. 

Imperforation  of  the  Vulva  and  Vagina 

Imperfcration^  atresia^  or  ocdusion  of  the  Vulva  does  not  appear  to  be  very 
rare  in  new-bom  animals,  they  being  not  nnfreqnently  found  after  birth 
without  any  apparent  opening  into  this  passage,  the  labia  of  which  are 
adherent.  The  adhesion  may  be  general  or  partial  In  the  former  case  the 
urine  cannot  escape,  and  is  therefore  retained ;  or  it  may  be  expelled  through 
the  urachus,  by  the  umbilical  opening.  When  the  retention  is  complete, 
the  bladder  soon  becomes  distended  and  ruptures.  From  this  death  soon 
ensues. 

Complete  occlusion  is  always  a  serious  condition,  as  there  is  no  precise 
indication  as  to  where  the  urethra  opens,  or  even  if  it  exists  at  all ;  so  that 
it  is  scarcely  possible  to  make  an  artificial  opening  for  the  passage  of  the 
urine  with  perfect  and  permanent  success.  When  the  labia  are  merely 
adherent,  then  there  is  no  difficulty,  and  not  much  danger,  in  the  case.  The 
adhesion  being  destroyed  and  the  labia  freed,  the  urine  is  no  longer  retained 
and  the  nMformation  is  remedied :  the  only  precaution  necessary  is  to  pre- 
vent their  again  becoming  united — this  is  easily  effected  by  dressing  the  raw 
margins  with  oil  or  grease,  and,  if  need  be,  keeping  them  apart  until  healed. 

When  occlusion  is  only  partial,  the  interference  of  the  operator  may  or 
may  not  be  deemed  necessary,  according  to  circumstances ;  but  it  will  be 
generally  most  judicious  to  enlarge  the  opening  to  its  natural  dimensions 
before  the  animal  becomes  full-grown. 

Imjperf orate  Vagina  is  much  less  frequent  than  imperforate  vulva.  Kever- 
theless,  it  is  sometimes  met  with  in  new-bom  creatures.  The  danger  is  the 
same  as  in  the  other  malformation,  as  the  external  opening  of  the  urethra  is 
situated  below  the  pubic  symphysis,  immediately  anterior  to  the  entrance  to 
the  vagina.  Consequently,  the  urine  may  be  retained,  and  the  animal  will 
soon  perish  &om  rupture  of  the  bladder,  peritonitis,  etc. 

All  that  can  be  done  in  such  a  state  of  affairs,  is  to  compensate  for  the 
absence  of  the  natural  canal  by  making  an  artificial  opening,  and  to  prevent 
it  from  closing  by  introducing  a  dilator,  and  keeping  it  there  (removing  it, 
of  course,  from  time  to  time)  until  there  is  no  danger  of  closure. 

When  the  obliteration  is  only  partial  the  case  is  not  so  serious,  and  pro- 
vided the  urine  escapes  at  all  fireely,  surgical  interference  may  not  be  neces- 
sary— at  least  until  breeding-time  anives. 


■*o*- 


CHAPTER  XIV. 

Imperforation  of  the  Frepnoet 

iMFfe^FOBATiON  of  the  prepuce  of  new-bom  creatures  is  apparently  a  very 
unusual  occurrence,  as  it  is  scarcely  mentioned  in  veterinary  literature. 
Bragnone  notices  it  as  occurring  in  fosds,  and  he  recommends  that  an  artificial 
opening  be  made  in  the  prepuce  where  the  natural  aperture  should  be ;  the 
lips  of  the  wound  to  be  kept  apart  by  any  suitable  contrivance,  which  may 
be  secured  in  situ  by  attaching  tapes  to  it,  and  passing  these  round  the  body, 
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secniing  them  over  the  loins.  When  this  artificial  opening  is  not  made,  the 
same  grave  results  follow  as  in  complete  ocdosion  of  the  vulva. 

This  operation  is  successful  only  when  the  urethral  canal  is  patent  through- 
out its  length ;  when  it  is  occluded  also,  the  operation  will  no  longer  he 
attended  with  henefit,  and  the  operator  must  then  endeavour  to  discovw 
where  the  obstruction  is,  and  either  overcome  it,  or  make  an  opening  some- 
where for  the  escape  of  the  urine. 

In  some  instances,  when  the  orifice  of  the  urethra  is  occluded,  the  urine 
escapes  by  a  congenital  opening  in  some  part  of  the  canaL  When  this  open- 
ing exists  at  its  upper  surface,  the  defect  receives  the  name  of  epispadias^  and 
when  at  its  lower  hypospadias.  Such  a  malformation  has  been  seen  in  the 
dog,  lamb,  and  goat,  and  it  is  not  of  much  importance,  so  far  as  the  flow  of 
urine  is  concerned.  If  the  opening  is  near  the  end  of  the  urethra,  the  urine 
runs  into  the  prepuce,  and  passes  thence ;  but  if  it  is  more  behind,  between 
the  scrotum  and  ischiatic  curvature,  it  then  flows  over  the  skin,  abrades  it, 
and  the  dust  and  dirt  accumulate ;  this,  together  with  the  repulsive  odour 
of  the  decomposed  urine,  renders  the  case  very  unpleasant  to  the  eye  and 
nose. 

Treatment  is  only  too  often  unsuccessful  and  always  troublesome.  It  is 
least  so  when  the  opening  is  near  the  termination  of  the  urethra,  as  then  the 
defect  is  more  accessible  and  easier  remedied. 

There  are  other  two  regions  which  may  suffer  &om  congenital  occlusion, 
but  to  the  description  of  which  we  have  not  deemed  it  necessary  to  allot 
separate  chapters  :  we  refer  to  the  visual  and  auditory. 

Occlusion  of  the  eyelids  has  been  witnessed  in  foals,  calves,  and  other  young 
animals.  Of  course  we  do  not  allude  to  the  natural  occlusion  of  the  eyelids 
of  puppies,  kittens,  and  young  rabbits,  which  prevents  their  seeing  for  some 
days  after  birth. 

This  accidental  occlusion  of  the  eyelids  presents  itself  in  two  forms.  In 
one,  the  margins  of  the  upper  and  lower  eyelids  are  only  adherent ;  and  in 
the  other,  the  eyelids  are,  in  addition,  adherent  to  the  eye  itself  throughout 
their  entire  surface. 

The  first  variety  is  alone  curable,  and  in  order  to  disunite  the  eyelids^  the 
operator  proceeds  as  follows :  Securing  the  head  of  the  creature  in  the  hands 
of  an  assistant^  the  upper  eyelid  is  elevated  by  another  assistant  by  means  of 
a  pair  of  forceps.  The  operator  himself  seizes  the  lower  lid  by  the  same 
means,  and  pufis  it  as  far  as  possible  from  the  eyeball  beneath ;  then  taking 
a  pointed  bistoury  or  sharp  scissors  in  his  right  hand,  a  small  puncture  or 
notch  is  made  between  the  margins  of  the  lids,  in  such  a  manner  as  to  injure 
neither,  if  possible,  and  much  less  to  wound  the  eye.  A  grooved  director  is 
passed  into  the  puncture  in  the  direction  of  one  of  the  canthi  of  the  eye,  and 
the  bistoury  or  scissors  run  along  it,  separates  the  two  lids  ;  the  director  is 
then  turned  towards  the  other  canthus,  and  the  same  procedure  is  followed. 
If  the  scissors  are  used,  the  director  is  not  necessary.  All  that  is  required 
after  the  operation,  i^  to  apply  a  little  lard  to  the  borders  of  the  lids,  should 
there  be  any  tendency  to  re-adhesion. 

Ocduswn  of  the  auditory  canal  is  much  less  rare  than  that  of  the  eyelids, 
and  when  it  exists  deafness  is  the  consequence,  as  well  as  dumbness.  It  is 
the  latter  condition  which  most  frequently  attracts  attention,  and  leads  to 
the  discovery  that  the  real  and  serious  defect  is  deafiiess.  Then  a  small  pro- 
minent tumour  is  detected  in  the  place  of  the  ear,  or  where  the  external 
auditory  canal  should  be.    This  tumour  is  rather  soft,  and  can  be  readi]y 
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seized  by  foiceps,  when  it  may  be  punctured  with  a  bistouiy  or  a  lancet,  and 
a  crucial  incision  made  through  it,  or  it  may  be  resected  by  forceps  and 
scalpel  or  scissors. 

When  the  membrane  forming  the  covering  of  the  tumour  is  removed,  a 
quantity  of  grey  cerumen  is  found  obstructing  the  canal ;  this  can  be  removed 
by  pressure,  iiigections  of  tepid  water,  or  a  small  scoop.  To  hinder  the 
closure  of  the  canal,  a  little  morsel  of  lint  or  fine  tow  is  placed  in  the  ear, 
and  retained  there  by  a  bandage  round  the  head.  With  the  dog,  which  is 
most  frequently  affected  in  tlm  way,  the  bandage  requires  to  be  more  care- 
fully fixed  than  with  other  animals,  as  it  uses  its  paws  and  does  not  rest 
untn  it  is  removed. 

If  both  ears  are  affected,  one  only  should  be  operated  upon  at  a  time ; 
and,  as  a  rule,  it  is  better  to  wait  until  the  slight  inflammation  which  follows 
the  operation  subsides,  before  the  other  ear  undergoes  the  same  treatment. 

So  £Eff  as  hearing  is  concerned,  the  result  is  often  negative ;  indeed,  Rain- 
ard  confesses  that  of  the  laige  number  of  dogs  he  operated  upon,  not  one 
recovered  its  hearing. 


CHAPTER  XV. 

Cyanosis. 

At  page  98,  in  describing  the  foetal  circulation  and  the  modifications  which 
occur  in  it  at  birth,  we  mentioned  that  the  lungs  then  become  the  organs  of 
jeflrpiration,  and  rapidly  increase  in  capacity,  while  the  thorax  enlarges  in  a 
commensurate  degree;  the  pulmonaiy  artery  also  dilates  to  admit  the  in- 
creased flow  of  blood,  and  the  ductus  arteriosus  is  obliterated  to  prevent  the 
mingling  of  arterial  and  venous  blood.  It  was  also  stated  that  the  ductus 
venosus  likewise  aids  in  the  isolation  of  the  two  kinds  of  blood  by  becoming 
atrophied,  as  does  also  the  occlusion  of  the  foramen  ovale,  though  the  latter 
opening  not  infrequently  remains  intact  in  young  animaJB.  Remarking  upon 
the  patency  of  the  foramen  ovale,  it  was  said  that,  as  a  rule,  this  accident 
did  not  greatly  affect  the  circulation ;  for  when  the  heart  contracts,  the  auricles 
are  isolated  by  the  narrowing  of  the  orifice  and  the  elevation  of  a  valve. 

Gases  occur,  nevertheless,  in  which,  either  from  the  persistence  of  the 
foramen  ovale,  with  perhaps  defective  auricular  contraction,  or  an  abnormal 
disposition  of  the  large  bloodvessels  at  their  oiigin,  the  arterial  and  venous 
blood  is  mixed,  and  we  have-  the  condition  known  as  cyanosis  or  the 
''  blue  disease."  Then  there  is  a  deep-blue  or  violet  colouration  of  the  visible 
mucous  membranes,  more  or  less  debility  and  difficulty  in  respiration,  especi- 
ally during  exertion,  coldness  of  the  limbs  and  surfGuse  of  the  body,  and  a 
great  precEsposition  to  hsemorrhage. 

Cyanosis  may  occur  in  otherwise  well-developed  individuals,  and  be  due 
to  a  congenital  adhesion  between  the  lungs  and  pleura  or  pericardium ;  it 
is  also  a  symptom  of  asphyxia,  and  is  sometimes  witnessed  in  colic  in  the 
horse,  complicated  with  meteorismus ;  it  likewise  accompanies  certain  forms 
of  poisoning. 

When  due  to  the  first-named  causes,  this  condition  is  manifested  during, 
or  immediately  after,  birth  \  it  is  only  in  rare  instances  that  it  is  developed 
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at  a  later  period.  It  is  needless  to  mention  that  such  a  confornmtion  is 
beyond  remedy,  though  animals  so  affected  will  often  liye  for  a  Icmg  time ; 
Zundel  has-  seen  a  horse  seven  years  old  which  was  in  this  conditioii. 

Venumt  (Becueil  de  M4d.  ViiSrmaire,  1877,  p.  S&2)  wms  called  to  see  a  cdf  iHuck 
had  been  bom  the  preTions  eveoin^  and  with  snch  ease  that  it  was  found  behiiid  tlie 
CoWy  no  one  being  present  at  its  oiitfa.  It  was  viable,  in  very  ^ood  oonditioii,  la^ 
and  80  well  develoiieid  that  it  looked  as  if  fifteen  days  old.  Bnt  it  could  not  stand* 
and  lay  constantly  in  the  sternal  positicai,  refosing  to  suck.  The  symptoms  it  pre- 
sented were  markedly  those  of  asphyxia :  the  tongue  was  hjdf-protmaed  from  the 
month,  the  eves  prominent,  the  respiration  plaintive  and  hurried,  and  the  flanks  very 
agitated.  When  raised  it  could  not  stand ;  its  limbs  were  constantly  and  oonvulsivdy 
moved,  and  were  unable  to  sustain  the  weight  of  the  body. 

The  animal  was  bled  at  the  tail,  but  this  afforded  no  relief,  and  in  f orty-e^t  hovn 
after  birth  it  died.  The  lun^  were  then  found  to  be  coUapMd,  and  loosed  very  con- 
gested. The  anterior  extremities  of  the  lobules  floated  well  in  water,  but  tiie  mass  of 
the  lungs  was  rather  heavy. 

The  foramen  ovale  was  incompletely  dosed,  so  that  the  two  auricles  could  com- 
municate  with  each  other ;  the  opening  was  as  large  as  a  five-franc  piece,  and  the 
auricular  septum  was  extremely  thin. 

Another  congenital  malformation  to  which  we  have  not  devoted  a  special 
chapter,  is  "  tongae-tie''  in  young  animals,  and  particolarly  calves. 

Tyvaert  (Annales  de  Med,  FetSHfiaire,  June,  1877)  has  observed  this  con- 
dition on  six  occasions  in  calves.  It  is  similar  to  tongue-tie  in  children  and 
certain  birds,  and  is  characterised  by  the  finenum  linguse  being  too  narrow 
from  above  to  below,  and  too  much  prolonged  forward — sometimes  extending 
to  the  root  of  the  incisor  teeth.  This  anomaly  greatly  hinders  the  prehensian 
of  food  and  swallowing  of  fluids ;  the  calf,  if  drinking  out  of  a  bucket,  vainly 
plunges  its  face  into  the  fluid  as  fiear  as  the  eyes.  The  teat  is  seized  wi^ 
difficulty,  and  the  tongue  is  so  limited  in  its  movements  that  it  cannot  be  pro- 
truded to  lick  the  nostrils,  as  is  the  custom  with  bovine  and  some  otiier 
creaturea  The  defect  is  often  unperceived,  and  the  young  creature  loses  eon- 
dition,  becomes  weak,  and  eventually  succumba 

The  treatment  is  very  simple.  It  consists  merely  in  dividing  the  fissnom 
to  such  an  extent  that  the  tongue  may  recover  its  liberty  of  moyemeni 
Immediately  after  the  operation,  the  creature  protrudes  its  tongue  to  lick 
the  blood  which  escapes,  and  it  can  drink  with  ease.  The  wound  heals 
in  a  few  days  without  any  precautions. 
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A. 

Abdominal  evisceration,  538. 
Abdominal  foetation.  157. 
Abdominal  taxis,  303. 
Abnormal  quantity  of  placental  fluid, 

368. 
Abnormal  retention  of  the  foetus,  186. 
Abortion,  193. 

artificial,  269. 
epizootic,  204. 
sporadic,  194. 
Accessory  cotyledons,  81. 
Accidents  of  pregnancy,  177. 
Accidents  incidental    to    parturition, 

567. 
After-pains,  244. 
Agalactia,  702. 
Aid  after  labour,  239. 
Albuminuria.  177. 
Alimentary  canal  of  fcetus,  99. 

„  ,,         annexes  of,  100. 

Allantoic  fluid,  77. 
Allantois,  75,  7G. 

„        differences  in,  77. 
Amaurosis,  177. 
Amnion,  72. 

„        differences  in,  75. 
Amputation  of  the  limbs,  533. 

fore  limbs,  534.    . 
hind  limbs.  536. 
uterus,  593. 
Anasarca,  376. 
Anatomy,  obstetrical,  522. 
Anidian  mom^ters,  165. 
Annexes  of  the  foetus,  68. 
Anomalies  in  gestation,  152. 

fcetal  membranes,  366. 
placenta,  350. 
„  umbilical  cord^  369. 

Ante-partum  prolapsus  of  the  yagina, 

177. 
„  rupture  of  the  uterus,  180. 

Anterior  position,  224. 
Anterior  ^presentation,  222. 
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Anus,  atresia  of,  746. 
Apoplexy,  parturient,  644,  657. 
Arthritis,  723. 

„        causes  of,  724. 

„        pathological  anatomy  of ,  729. 

„        prognosis  of,  728. 

„        symptoms  of,  726. 

„        treatment  of,  732. 
Articulations  of  pelyis,  12. 

„        differences  in,  14. 

„        ischio-pubic  symphysis,  13. 

„        sacro-coccygeal,  14. 

,f       sacro-iliac,  12. 

„        sacro-lumbar,  12. 
Artificial  abortion,  269. 
Artificial  passage  for  foetus,  272. 
Asphyxia  of  the  new-bom  animal,  240, 

706. 
Ascites,  376. 
Atresia  of  anus,  746. 

„         OS  uteri,  347. 
Attention  to  the  offspring,  240. 

B. 

Bandages,  or  trusses,  587,  713. 
Bladder,  inyersion  of,  604. 

C. 

C.£SAKEAN  section,  316. 
Cancerous,    carcinomatous,  or  sarco- 
matous tumours,  322. 
Capacity  of  pelyis,  20. 
Gephalotomy,  529. 
Ceryix  uteri,  digital  irritation  of,  270, 

„  induration  of,  341. 

„  rigidity  of,  332. 

„  structure  of,  38,  39. 

Changes  in  the  oyum,  62. 
Chorial  cotyledons^  81. 
Chorion,  69. 

„        differenceslin,  71,  72. 
Chorion,  scirrhous,  350. 
Cleft  palate,  93. 
Collapse,  parturient,  644. 
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Colostmm*  240. 

Complete  defoirmity  of  the  pelvis,  264. 
ComplicatioDB  of  ruptuoed  vagina,  617. 
Complications  caused  by  deviation  of 

the  hind  limbs  of  the  fcetns,  466. 
Condylomatoos,    papillomatooB,    and 

lipomatouB  tumours,  322. 
Consti|iation,  173,  744. 
Constnction  of  vagina  and  vulva,  356. 
Oontonio  uteri,  283,  317. 
Contention  or  retention  of  the  uterus, 

582. 
Contractions  of  the  foetus,  382. 
Cords  and  bands,  491. 
Corpus  luteum,  50,  51. 
Cotyledonous  milk,  82. 
Cotyledons,  81, 118. 
Cough,  177. 
Cramp.  172. 
Craniotomy,  530. 
Crochets  or  hooks,  500. 
Cup-and-ball  pessary,  5^3. 
Cyanosis,  751. 

D. 
Death  of  foetus,  235,  385. 
Decapitation,  531. 
Deciaua  serotina,  83,  84. 
Decidua  vera,  251. 
Development  of  embryo,  65,  66,  67. 

„  of  ovaries,  48. 

Deviation  of  the  uterus,  280. 
Diagnosis  of  multiple  pregnancy,  146. 
Diarrhoea,  736. 
Differences  in  pelvis,  10,  25. 
Diffused  placenta,  83. 
Digital     irritation    of    cervix    uteri, 

270. 
Diminution  in  the  size  of  the  foetus, 

271. 
Diseases  of  the  foetus,  370. 
Diseases    and    abnormalities    of    the 

young  animal,  706. 
Diseases  of  pregnant  animals.  171. 
Diseases  peculiar  to  pregnancy,  172. 
Distorted  monstrosities,  407. 
Division  or  detnmcation  of  the  foetus, 

636. 
Dorso-lumbar  position  of  the  foetus, 

225. 
Dorso-lumbar  presentation,  222,  225. 
Ductus  arteriosus,  98. 
Ductus  venosus,  96. 
Duration  of  pregnancy,  135. 
Dystokia,  iii.  253. 

„        general  considerations,  253. 
Dystokia  foetal,  359,  253. 

maternal,  253,  263. 
due  to  anterior  limbs  incom- 
pletely extended    in  the 
pelvis.  431. 
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Dystokia,  head  deviation  upward  and 

backward,  454. 
„  downward,  441. 

„        displacement  or  changed  re- 
lations of  the  nteros,  272. 
dorso-lumbar    presentation. 

479. 
extreme  abduction  of  head 

and  limbs,  456. 
fetlock  presentation,  467. 
fore  limbs,  431. 
fore   limbs   completely   re- 
tained, 437. 
fore  limbs  crossed  over  the 

neck,  432. 
fore   limbs   flexed   at    the 
knees,  433. 
„        head,  440. 

„        head  and  fore  Hmbe  in  the 
posterior  presentation,  477. 
hind  limbs  in  the  pelvis,  457. 
hock  presentation,  468. 
latenu  deviation,  445. 
lumbo-ilial  positions,  466. 
lumbo-pubic  position,  464. 
lumbo-pubic  and  lumbo-ilial 

positions,  464. 
misdirection  of  hind  limbs  in 
the  anterior  presentatioii, 
456. 
morbid    alterations  in  tiie 

genital  organs,  319. 
right  or  left  vertebro-ilial 
portion  of  the  f  oetns,  437. 
pelvic  constriction,  263. 
posterior  presentation.  463. 
stemo-abdominal   presenta- 
tion, 484. 
thigh  and  croup  pareaanta- 
tion,  472. 
„        transverse  presentation,  478. 
„        vertebro-pubic  position,  436. 
„        vertebro-sacral  position,  433L 

E. 

EcL.\MPdiA,  parturient,  669. 
Embryo,  development  of,  65,  66, 67. 
Embryotomy,  522. 

instruments  for,  523. 

preliminary       arrange- 
ments for,  529. 
Emphysema,  381. 

Employment  of  force  in  dystokia,  513. 
Endo-metritis,  631. 
Enlargement  of  the  genital  canal,  271. 
Epilepsia  uterina,  675. 
Epispadias,  750. 
Epizootic  abortion,  204. 
Eutokia,  iiL  5. 
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Evisceration,  537. 

,,  abdominal,  538. 

thoracic,  537. 
Evolution  in  dystokia,  428. 
Excess  in  volume  of  the  foetus,  360. 
Exostoses  on  pelvis,  266. 
External  generative  organs,  27. 
Expulsion  of  the  foetus,  216. 

„  membranes,  219. 

Extra-uterine  pregnancy,  156, 157. 

F. 
Fallopian  tubes,  44,  103. 

„        „        differences  in,  45, 46. 
Fecundation,  60. 
Female  generative  organs,  26. 
Fibroid  tumours,  323. 
Fistulas  of  teat,  705. 

„      vesico- vaginal,  624. 
Foetal  cotyledons,  81. 
dystokia,  359. 

envelopes,  puncture  of,  270. 
„  retention  of,  557. 

membranes,  anomalies,  and  dis- 
ease in,  366. 
Foetus,  abnornal  retention  of,  186. 
„      annexes  of,  68. 
„      artificial  passage,  272. 
,,      death  of,  235. 
„      development  of,  87. 

circulatory  system,  94. 
digestive  apparatus,  99. 
genito-urinary  organs, 

101. 
locomotory  apparatus, 

92. 
nervous  system,  88. 
organs  of  sense,  89. 
respiratory  apparatus, 

98. 
skin  and  appendages, 
91. 
diminution  in  size  of,  270. 
diseases  of,  370. 
forcible  extraction  of,  270. 
mechanical  means  for  extraction 

of,  491. 
periods  of  development  of,  105, 

106. 
physiological  phenomenain,  108. 
absorption,  110. 
circulation,  111. 
nervous  functions,  109. 
nutrition,  111. 
secretion,  113. 
positions  of,  222. 

„        in  uterus,  125. 
„      presentations  of,  221. 
„      weight  and  dimensions  of,  115. 
Forceps,  505. 
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Forcible  extraction  of  the  foetus,  270. 
Fractures  of  pelvis,  266. 
Free-martins,  146. 
Frequency  of  monstrosities,  406. 
Functional  modifications  in  parturi- 
tion, 244. 
Funis,  85. 

G. 

Galactopuorus  sinus,  obliteration  of, 

704. 
Gastro-hysterotomy,  316,  543. 
Gelatine  of  Wharton,  85. 
Gemelliparous  gestation,  139. 
Generative  organs,  26. 

external,  27. 

female,  26. 

internal,  35. 
Gestation,  106. 

anomalies  in,  152. 

duration  of,  135. 

influence  of,  171. 

multiparous,  139,  140, 141. 

pathology  of,  152. 

pluriparouB,  139. 
Glandulae  utriculares,  39. 
Graafian  vesicles,  46. 

„  „        maturation  of,  59. 

Gubemaculum  testis,  103. 
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H. 

ILemohrhage  from  uterus,  6^15. 
„  post-partum,  566. 

umbilical,  707. 
Head-collar  or  head-cord,  459. 
Hernia  of  bladder  into  vagina,  32^. 

intestines,  610,  615. 

umbiUcal,  709. 

uterus,  179. 
Horizontal  diameter  of  pelvis,  26. 
ELippomanes,  77. 
Hydatid  kysts,  169. 
Hydrocephalus,  370. 
Hydramnios,  173. 
Hydrometra,  169. 
Hydrops  amnii,  173. 
Hydrops  uteri,  169. 
Hydrothorax,  376. 
Hygiene  of  pregnant  animals,  149. 
Hymen,  355. 

„       persistent,  355. 
Hypospadias,  750. 
Hysterocele,  179,  272. 
Hysterotomy,  vaginal,  305. 

I. 

Im PERFORATION  of  auus,  746. 

„  prepuce,  749. 

„  vagma  and  vulva,  749. 

Indigestion  of  young  animals,  734. 
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Induration  of  the  cervix  uteri,  341. 
Infectious  abortion,  204. 
Inflammation  of  the  mammas,  683. 

,,  umbilical  cord,  719. 

Influence  of  food  on  the  foetus,  363. 

, ,         gestation  on  ordinary  dis- 
eases, 171. 
Injuries  to  the  teats,  702. 
Internal  organs  of  generation,  35. 
Intestines,  hernia  of,  610,  615. 
Intestitial  fcetation,  157. 
Inversion  of  the  bladder,  604. 
„        „  uterus,  570. 

„        „  vagina,  600. 

K. 

K\^«TS,  serous,  328. 

L. 

Labour  pains,  211. 
Laceration  of  uterus,  608. 
„  vagina,  614. 

Lactation,  246. 
Laminitis,  parturient.  677. 
Laws  of  teratologv,  402. 
Left  vertebro-ilial  position,  224. . 
Leucorrhoea,  630. 
Liquor  amnii,  74. 
Lithopoedian,  189. 
Lochia,  244,  251. 
Lordosis,  2G5. 
Lumbo-sacral  position,  225. 

M. 

3Iamm^,  structure  of,  31. 
congestion  in,  681. 
differences  in,  33,  35. 
„        inflanmiation  of,  683. 
:Mammitis,  680,  683. 

„  parenchymatous,  685. 

„  phlegmonous,  685. 

IMania  puerperalis,  675. 
Manual  and   mechanical  force    com- 
pared, 520. 
Mastitis,  680,  683. 
Maternal  cotyledons,  80. 
Maternal  dystokia,  253,  263. 

„  „        causes  of,  350. 

Maturation  of  Graafian  vesides,  59. 
Means  for  developing  necessary  force, 

517. 
Mechanical  means  for  the  extraction 

of  the  fcetus,  491. 
Mechanism  of  parturition,  221,  227. 
^leconium,  retention  of,  744. 
^lenstrual  discharge,  56. 
Menstruation,  55. 
Metritis,  631. 
Metro-peritonitis,  631. 
Metrorrhagia,  185. 
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Metrotomy,  593. 
Milk,  247. 
Milk  fever,  245. 
Moles,  165. 
Monstrosities,  386. 

classification  of,  387. 
distorted,  407. 
double,  390,  415. 
double-headed,  40& 
frequency  of,  406. 
•     origin  of.  402. 
simple,  387. 
treble,  390,  415. 

Acephalian  monstrosities,  397. 

Acephalus,  387. 

Amorphus,  387. 

Androgynus,  389. 

Anencephalian  monstrosities,  396. 

Anidian  or  zoomylian  monstrosities, 
398. 

Aschistodactylus,  .388. 

Atretocephalus,  388. 

Atretocormus,  388. 

Autofiitic,  392. 

Oampylorrhacchis,  389. 

Oampylorrhinus,  389. 

Celofiomian  monstrodties,  394. 410. 

Cryptodidymus,  392. 

Cyclocephalian  nionstroBities,  396. 

Cyclopean  monstrosities,  408. 

Cyclops  or  monophthalmus,  '^. 

Dioephalus,  390. 

Dicranus,  390. 

Diphallus,  389. 

Diprospus,  390. 

Dipygus,  390. 

Emprosthomelophorus,  391. 

Ensomphalian  monstrosities,  398. 

Epigastrodymus,  391. 

Exencephalian  monstrofdties.  396. 

Gastrodidymus,  391, 

Gastro -thoracodidymus,  39. 

Hermaphrodites,  389. 

Heterocephalus,  390. 

Heterodidymus,  391. 

Ischiodidymus,  392. 

Megalooephalus,  389. 

Megalomelus,  389. 

Monocephalian  monstrosities,  400. 

Monocranus,  390. 

Monomphalian  monstrosities,  398. 

MonoBomian  monstrosities,  400. 

Nanocephalus,  388. 

Nanocormus,  388. 

Nanomelus,  388. 

Nanosomus,  388. 

Octopus,  391. 

Ompnalo-chronodidymuS;  392. 

Opisthomelophoms,  391. 

Perccephalus,  387. 
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Monstrosities — continued. 
Perocormus,  388. 
Peroznelus,  388. 
Perosomus,  387. 
Pleuromelphorus,  391. 
Psendencephalian  monstrosity,  396, 

408, 
Pseudo-hermaphroditus,  389.* 
Pygadidymus,  392. 
Schelodidymus,  392. 
Schistocephalian  monstrosities^  398. 
Schistocephalns,  388. 
Schistocormus,  388. 
Schistomelus,  388. 
Schistosomus,  388. 
Symelian  monstrosities,  394. 
Syncephalian  monstrosities,  400. 
Sysomian  monstrosities,  400. 
Tetrachirus,  391. 
Tetrasculus,  391. 
Trigeminal  monstrosities,  390. 
Thoracodidymus,  392. 

Morbid  adhesion  between  the  fcetus 

and  the  uterus,  350. 
Multiparity,  dystolda  from,  417. 
Multiparous  gestation,  139. 
Multiple  pregnancjr,  diagnosis  of,  146. 
„  position  of  foetuses,  147. 

Necessary  aid  in  normal  parturition, 

232. 
Normal  parturition,  209. 

„  necessaiy  aid  in,  232. 

O. 

Orliteration  of  the  galactophorus 

sinus,  704. 
Obliteration  of  os  uteri,  347. 
Obstacles  independent  of  presentations 

and  positions,  360. 
Obstetrical  anatomy,  5. 

„         operations,  490. 
„         physiology,  52. 
Occlusion  of  auditory  canal,  750. 
„  eyelids,  750. 

„  uterus,  352. 

(Edema  in  pregnancy,  173. 

„      of  umbilicus,  718. 
(Estrum,  55,  56,  57,  59. 
Offspring,  attention  to,  240. 

,,         general  care  of,  241. 
Omphalo-mesenteric  vessels,  86. 
Organic  modifications  in  uterus,  250. 
Origin  of  monstrosities,  402. 
Os  uteri,  38. 

„       obliteration  of,  347. 
Os  tineas,  347. 
Ovarian  foetation,  157. 
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Ovaries,  46. 

development  of,  48. 

differences  in,  48,  49,  50,  51 , 
52. 

Oviducts,  44. 
Ovula  Nabothi,  39. 
Ovulum,  48. 
Ovum,  changes  in,  52,  63,  ^\j. 

P. 
Paralysis,  post  partum,  667. 
Paraplegia,  176. 
Parturient  apoplexy,  644,  657. 
„  collapse,  659,  644. 

„  eclampsia,  669. 

,,  fever,  631. 

„  laminitis,  677. 

Parturition,  209. 

accidents  incidental  to.  557. 
causes  of,  210.  • 

expelling  powers  in,  211. 
mechanism  of,  227. 
necessary  aid  in,  232. 
normal,  physiology  of,  2(>9. 
pathology  of,  629. 
sequelse  of,  243. 
symptoms  and  course  of, 
209,  214. 
Pathological  congestion  of  the  mamma), 

681. 
Pathology  of  gestation,  152. 

„  parturition,  629. 

Pelvic  cavity,  tumours  in,  269. 
cellulitis,  615, 
openings,  17. 

symphysis,  relaxation  of,  625. 
Pelvimetry,  21. 
Pelvis,  5. 

articulations  of,  12. 
bones  of,  6. 
capacity  of,  20. 
cavity  of,  15. 

complete  deformity  of,  264. 
diameters,  26. 
.,      differences  in,  10,  25. 
,,      exostoses  on,  226. 
,,     fractures  of,  226, 
openings  in,  17. 
Perinaeum,  31. 

,,  rupture  of,  621. 

Peritonitis,  610,  615. 
Persistence  of  the  urachus,  708. 
Persistent  hymen,  .%5. 
Physiology  of  parturition,  209. 
Pica,  173. 
Placenta,  79. 

anomalies  in,  350. 
differences  in,  80. 
functions  of,  84. 
prsBvia,  81. 
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Plaoentffi,  80. 
Placental  fluid,  74. 

,,        abnormal  quantity  of,  368. 
Placentulffi,  80. 
Pluriparons  gestation,  139. 
Polycotyledonous  placenta,  83. 
Polysarcia,  382. 
Porte-cord,  449. 
Positions  of  foetus,  222. 

in    multiple    preg- 
nancy, 147. 
in  the  uterus,  125. 
Posterior  presentation,  222,  225. 
Post-partum  hemorrhage,  5GG. 

„  paralysis,  G67. 

Pregnancy,  116. 

accidents  of,  177. 
course  of,  163. 
diagnosis  of,  104 
diseases  peculiar  to,  172. 
duration  of,  135. 

in  bitch,  139. 
cat,  139. 
cow,  137. 
mare,  136. 
sow,  139, 
sheep      and 
goat,  138. 
extra-uterine,  156. 
signs  of,  126. 
symptoms  of,  163. 
termination  of,  163. 
treatment  of,  164. 
Pregnant  animals,  diseases  of,  171. 
„  „  hygiene  of,  149. 

Prepuce,  imperforation  of,  749. 
Presentations  of  the  foetus,  221. 
Prolapsus  of  vagina,  ante-partum,  177. 

„  vesicae,  604. 

Prolonged  gestation,  36(]f. 
Protracted  labour,  234. 
Pseudo-pregnancy,  164. 
Puberty,  54,  55. 
Puncture  of  cranium,  529. 

„  foetal  envelopes,  270. 

R. 

Reduced  number  of  foetuses,  360. 
Relaxation  of  pelvic  symphyras,  625. 
Reproduction,  52,  53,  54. 
Repulsion,  428. 
Retention,  abnormal,  of  the  foetus,  186. 

„  foetal  envelopes,  557. 

„         meconium,  744. 
Retropulsion,  423. 
Right  vertebro-ilial  position,  224. 
Rigidity  of  the  cervix  uteri,  332. 
Rotation,  427. 
Rupture  of  abdominal  muscles,  627. 

.,  bladder,  626. 


Rupture  of  diaphragm.  627. 
intestines,  (>27. 
perin^eum,  621. 
sacro-sciatic  ligament,  (V2^. 
uterus,  ante-p^um,  l^J. 
„       post-partum,  Oil. 
water-bag,  237. 
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8. 
Sacro-sciatic  ligament,  14. 

„  „  ,,         rupture    of, 

628. 
Scirrhous  chorion,  350. 
Sequelae  of  parturition,  243. 
SeroujB  kysts,  328. 
Signs  of  pregnancy,  126. 

material,  12R. 

rational,  126. 

sensible,  131. 
Skin  dryness,  745. 
Sporadic  abortion,  193,  194. 
Spurious  or  pseudo-pregnancy,  16j. 
SteriHty,  60,  61,  62. 
Stemo-abdominal   presentation,  222, 

226. 
Stricture  or  occlusion  of  uterus,  3o2. 
Super-foetation,  152. 
Sutures,  585. 

Symphyses,  pelvic,  relaxation  of,  C2a 
Sjrmphysis,  ischio-pubic,  13. 
Symphysiotomy,  556. 

T. 
Taxis,  abdominal,  303. 

„       vaginal,  305. 
Teats,  anatomy  of,  31,  33,  34. 
fistulae  in,  705. 
fissures  in,  702. 
injuries  to,  702. 
Teratology,  laws  of,  402. 
Thoracic  evisceration,  537. 
Thrombus  or  hsematoma,  327. 

„  of  vagina  and  vulva,  625. 

Tongue-tie,  752. 

Torsion  of  the  uterus.  283,  317,  318. 
degree  of,  295,  299. 
diagnosis  of,  295. 
direction  of,  295. 
history  of,  283. 
in  other  animals,  318. 
pathological  anatomy  of,  299. 
presence  of,  295. 
symptoms  of,  292. 
treatment  of,  303. 
Traction  on  foetus,  237. 
„        degree  of,  514. 
„        direction  of,  513. 
Traumatic     lesions    of    genital   and 

neighbouring  organs,  608. 
Tumours,  384. 
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Tumours,  cancerous,  322. 

condylomatous,  322. 

fibroid,  323. 

in  genital  organs,  332. 

„  pelvic  cavity,  319. 

„  vicinity  of  genital  organs, 
332. 

Tubal  fcetation,  157. 
Tnmultuous  labour,  234. 

U. 
VMitiucAL  cord,  85. 

anomalies  in,  369. 
differences  in,  86. 
dimensions  of,  86. 
haemorrhage     from, 

707. 
inflammation  of,  719. 
Umbilical  hernia,  709. 
Umbilical  vein,  85,  96. 
Umbilical  vesicle,  78. 

„  „     •  differences  in,  79. 

Umbilicus,  oedema  of,  718. 
Urachus,  77,  86. 

„       persistence  of,  708. 
Uterine  ^sts,  167. 
Uterine  nulk,  82. 
Utero-vaginal  tumours,  319. 
Uterus,  37. 

amputation  of,  593. 
deviations  of,  280. 
differences  in,  40,  41,  42,  43. 
direction  of,  123. 
form  of,  121. 
hernia  of,  179,  272. 
influence     on     neighbouring 

organs,  123. 
inversion  of,  570. 
laceration  and  rupture  of,  608, 

611. 
modifications  in,  117. 
occlusion  of,  352. 
reposition  of,  578. 


Uterus,  rupture  of,  180. 

sensibility  of,  119. 
situation  of,  122. 
structure  of,  117. 
torsion  of,  283,  317. 
volume  of,  117. 


V. 
Vagina,  35. 

complications  in  rupture  of. 

617. 
differences  in,  37. 
imperf oration  of,  749. 
inversion  of,  600. 
laceration  of,  G14. 
rupture  of,  614. 
thrombus  of,  625. 
Vaginal  constriction  or  atresia,  356. 
cystocele,  328. 
hysterotomy,  305,  639. 
irrigations,  270. 
„       taxis,  305. 
Vaginitis,  629. 
Venereal  osstrum,  55. 
Ventral  fcetation,  157. 
Version,  427, 

Vertebro-pubic  position,  224. 
Vertebro-sacral  position,  224. 
Vertical  diameter  of  pelvis,  26. 
Vesicle,  umbilical,  78. 
Vesico-vaginal  fistulas,  624. 
Vulva,  27. 

differences  in,  30,  31. 
imperforation  in,  749. 
thrombus  of,  625. 
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w. 

Water-bag,  rupture  of,  237. 
Whartonian  gelatine,  85. 
Womb,  37. 

Z. 

Zonulas  placenta,  84. 


THE  END. 
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